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EXECUTIVE SUMMARY

Ebasco Services Incorporated (Ebasco), under U.S. Environmental Protection
Agency (EPA) Contract No. 68-01-7250 and Work Assignment No. 208-9LC1 has
been assigned the remedial investigation/feasibility studies (RI/FS) at the
Waste Disposal Incorporated (NDI) Superfund site in Santa Fe Springs,
California. Based upon Ebasco's review of the historical use of the
property, the results of previous remedial investigations, and current land
use, implementation of an interim field sampling program was recommended.
The purposes of this program were to (1) assess the potential for off-site
migration of subsurface gas, and (2) assess the potential for off-site
migration of groundwater contaminants. This program consisted of the
following elements:

o Install and sample four (4) subsurface gas probes to depths of 10
ft.

o Sample two (2) existing off-site groundwater monitoring wells.

The results of this work are as follows:

o Parts per billion (ppb) concentrations of carcinogenic and toxic
gases were discovered in subsurface gas probes; at the top of the
bank on the north-northeast side of the WDI site. However, no
subsurface gas was detected (concentrations were less than 1 part
per million by volume, methane) in probes closest to sensitive
health receptors.

o Parts per billion (ppb) concentrations of volatile organic
compounds and metals were found in samples from off-site
groundwater wells, and the concentrations of trichloroethene and
tetrachloroethene in one upgradient well owned by the Whittier
Union High School District were found to exceed the California-

iv
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Department of Health Services action levels for drinking water.
However, no contaminants were found in samples from any offsite
groundwater wells in exceedance of the Maximum Contaminant Levels
(MCLs) specified in the Safe Drinking Water Act (SDWA), the water
quality criteria of the Clean Water Act (CNA), or water quality
objectives of the Regional Water Quality Control Board, Los Angeles
Region (LARWQCB).

The significance of this data will not be fully understood until additional
field work is conducted. However, since the groundwater wells which were
sampled are in a direction which is assumed to be upgradient of the WDI site
and since no subsurface gas was detected closest to sensitive health
receptors, expedited response actions by the EPA are not recommended.
Nonetheless, the types and concentrations of contaminants which were found
during interim work are of concern and must be addressed during the
evaluation of remedial alternatives, and the performance of the WDI health
risk assessment.

0576T/08-11-88



1.0 INTRODUCTION

1.1 PURPOSE OF REPORT

This report discusses the Installation and sampling of on-slte subsurface
gas probes and the sampling of off-site groundwater wells and evaluates the
potential for off-site migration of subsurface gas and groundwater contami-
nation. The purpose of this report is to review interim field sampling
activities which have taken place and to provide the EPA with a reference
for evaluating the need for expedited response actions at the WDI site.

This report may also provide EPA with information which w i l l assist in the
development and screening of remedial alternatives, assist In identification
of applicable or relevant and appropriate requirements (ARARs) for
remediation, and assist in health risk assessment efforts.

1.2 SITE BACKGROUND

1.2.1 Site Description

The Waste Disposal Inc. (WDI) site (latitude 37° 57.0'N, longitude 118°
03.0'W) consists of a 43-acre parcel located at T2S, RUM in the City of
Santa Fe Springs, Los Angeles County, California (Figure 1-1). It is
bordered on the northwest by Santa Fe Springs Road, on the northeast by a
Fedco food distribution center and the athletic field and parking lot of St.
Paul's High School, on the southwest by Los Nietos Road, and on the
southeast by Greenleaf Avenue (Figure 1-2).

The surface elevation of the WDI site is approximately 160 feet above mean
sea level. The main part of the site is situated 10 to 20 feet above the
surrounding terrain. Although the land to the west and southwest is fairly
leveled, the land to the northeast drops away at a 30 to 50 percent slope
and the land to the southeast of the site drops away at a 10 to 30 percent
slope. Surface drainage from the site is generally toward these areas.

3215E 1-1



SOURCE: USGS. Whittle:. CA. 7.51 Quadrangle 1955 (photorevised 1981)

Rgure 1-1

GENERAL SITE LOCATION MAP
WASTE DISPOSAL INC.
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The WDI site contains a 1,000,000 barrel capacity concrete-lined reservoir
and several unllned sumps. It was operated as a landfill which, over a
period of almost 40 years, accepted various oil field and Industrial wastes
(Table 1-1). Prior to 1949, operations at the facility were unregulated;
between 1949 and 1965-66 Waste Disposal Inc. operated as a permitted
landfill.

1.2.2 Previous Investigations

During 1984 and 1985, Dames and Moore collected surface and subsurface soil,
as well as groundwater samples at the WDI site. Although the waste
extraction test (WET) was not used on any of the Dames and Moore soil
borings, analysis to determine total threshold limit concentrations (TTLC)
showed that subsurface soil samples contained levels of barium, cadmium,
copper, lead, mercury, nickel, silver, vanadium and zinc which were above the
soluble threshold l i m i t concentration (STLC). Dames and Moore subsurface
soil samples also contained ethylbenzene, tetrachloroethene, toluene,
trichloroethene, total xylenes, naphthalene and phenanthrene.

In addition, Dames and Moore surface samples contained lead concentrations
which exceeded the STLC. ^

Barium, copper and vanadium were present in concentrations below the STLC in
Dames and Moore surface soil samples from the WDI site but were not detected
in background samples. Neither of the two surface soil samples analyzed
using EPA methods 8240 and 8270 contained detectable concentrations of
target compound list (TCL) organics.

Except for one monitoring well, which contained 12 ppb of chlordane, none of
the Dames and Moore water samples contained detectable concentrations of
either California Code of Regulations (CCR) metals or TCL contaminants. The
California Department of Health Services action level for chlordane in
drinking water is 0.055 ppb.

3215E 1-4



TABLE 1-1

HISTORICAL RECORD OF WASTE COLLECTION. TREATMENT AND DISPOSAL,
WASTE DISPOSAL INC.

Waste

Petroleum Refinery
Tank Bottoms

Steel Mill Slag

Brewery Wastes

Cesspool Sewage

Rotary Dril 1 ing Mud*

Clean Earth, Rock,
Sand and Gravel*

Paving Fragments*

Concrete, Brick, Plaster*

Steel Mill Slag*

Dry Mud Cake*

Acetylene Sludge*

Liquid Residue from Rail-
road Car Washing Racks
and Machine Shop

Odor Control Spray

Payzone

Unspecified Liquid Waste

Source of Waste

Union Oil, General Petroleum,
Standard O i l , Rothschild, etc.

Unknown

Unknown

Santa Fe Springs Waste Water
Disposal Co.

Union Oil, General Petroleum,
Standard Oil, Rothschild, etc.

Unknown

Unknown

Unknown

Unknown

Oil Field Sumps

Security Engineering

Chickson Co.

Holbrook and Sons, Southern
Pacific Railroad
B and H Vacuum, Union Pacific
Railroad, George Casey Company

Mr. Dell . LA County,
Department of Engineer

Unknown

Archer-Daniel s-Midl end ,
B end B Deburring

Roberts Company

Quantities

Unknown

Unknown

Unknown

Unknown

15,000
barrel s/wk

Unknown

Unknown

Unknown

Unknown

Unknown

200
barrel s/wk
20
barrel s/wk

Unknown

Unknown

Unknown

Unknown

Dates of
Disposal

Unknown

Unknown

Unknown

1958-?

3/8/50-?

3/8/50-?

3/8/50-?

3/8/50-?

3/8/50-?

3/8/50-?

8/5/53-?

8/5/53-?

1/15/5::-?
5/9/65-?

1958-?

11/27/53-?

1958-?
1958/
1959-?
1958/
1959-?

Reference

Whittier Daily News
(1987, 1988)

Whittier Daily News
(1987, 1988)

Whittier Daily News
(1987, 1988)

Otteson (1958),
Grand ch (1958a)

Industrial Waste Discharge
Permit 57
Carter (1953)

Industrial Waste Discharge
Permit 57

Industrial Waste Discharge
Permit 57

Industrial Waste Discharge
Permit 57

Industrial Waste Discharge
Permit 57

Industrial Waste Discharge
Discharge Permit 57

Fox (1953)

Dump Inspection Reports
(Moore 1962, 1965)

Grancich (1958b)

LA County Engineer Photo,
File 1-629

Committee Against Waste
Disposal Inc. (1958)
Coates (1959), Moore (195?),
Collins (1959),
Medley (1959)

* Permitted Wastes.
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In 1986, Dames and Moore conducted additional field activities near the WDI
reservoir. These activities consisted of (1) the collection of floor and
soil samples from a building which had been used since 1953 by Toxo Spray
Dust Inc. for the manufacturing and storage of pesticides, (2) the
Installation and sampling of one of six shallow soil vapor probes following
the demolition of this building, (3) the collection of soil and gas samples
from seven shallow soil vapor probes and six soil borings on land owned by
Mr. Phil Campbell (a PRP), and (4) the performance of 21 CPT (cone
penetrometer test) soundings on Mr. Campbell's property.

The results of this work found concentrations of methylparathlon, malathlon,
ethylparathlon, endosulfan I, and endosulfan II on the Toxo property. Soils
at this property contained concentrations of aldrln, 4, 4'-DDE and 4, 4'-DDT
which exceed the State of California Total Threshold Limit Concentration
(TTLC) for hazardous waste. The sample from the soil vapor probe contained
231,000 parts per million (ppm) (23.1 percent by volume 1n air) of methane
and 597 ppm of total nonmethane hydrocarbon as hexane. Concentrations of
methane from 50,000 to 150,000 ppm (5 to 15 percent by volume 1n air)
constitute an explosion hazard (Hawley 1981).

On the Campbell property, Dames and Moore found moderate to high
concentrations of naphthalene, fluorene, phenanthrene, 2-methyl naphthalene,
ethylbenzene, dl-n-butyl phthalate, Isoprene and chrysene. Two of the
three Dames and Moore probes which were sampled contained concentrations of
methane which ranged from 9,500 ppm to 11,200 ppm. Dames and Moore

attributed the lowest concentration of methane to the area nearest the WDI
reservoir; the source of the higher concentration was Identified as the
subsurface of the Campbell property (Dames and Moore 1986).

Interpretation of Dames and Moore CPT soundings show the presence of very
soft sump materials possibly Including desiccated muds and loose fill. The
smallest estimate Is that this material Is 100 feet long by 175 feet wide by
18 feet In depth. The total volume of this material may be from 10,000 to
16,000 cubic yards (Dames and Moore 1986a).

Remedial Investigations conducted on the Campbell property by John L. Hunter
and Associates In 1987 found concentrations of nickel which exceed the TTLC

3215E 1-6



and concentrations of chromium, nickel, copper, zinc, arsenic, cadmium and
lead which exceed the STLC. However, a WET test was not performed.

1.3 REPORT ORGANIZATION

Section 2.0 of this report describes the methodology and approach to the
installation and/or sampling of subsurface gas probes and offsite
groundwater wells. Section 3.0 presents the results of laboratory analysis
of gas and groundwater samples. Section 4.0 presents a discussion of data
limitations and recommendations for future work. This section also
discusses recommended remedial action objectives.

3215E 1-7



2.0 STUDY AREA INVESTIGATION

2.1 SUBSURFACE GAS SAMPLING

2.1.1 Objectives

The objectives of Interim subsurface gas sampling were: (1) to determine

whether subsurface gas 1s present along the boundary between the WDI site

and St. Paul's High School, and (2) to Identify the type and concentration

of any gas which might be present. If, as the result of this sampling, 1t

was determined that high concentrations of subsurface volatile organic gases
(VOGs) were present, 1t was Intended that the REM III team would make an

appropriate recommendation to the EPA regarding the Initiation of additional

sampling to determine the concentration of VOGs in ambient off-site air.

2.1.2 Gas Probe Installation

Four subsurface gas probes were Installed on the northeast boundary of

the WDI site, adjacent to the high school athletic field and parking lot

(Figure 2-1). These probes were installed in accordance with the gas stream

characterization specifications in the California Air Resources Board's

Testing Guidelines For Active Solid Haste Disposal Sites <ARB 1987). One of

these probes was installed on the face of the bank between the WDI reservoir

and the WDI fence. Three of these probes were Installed on the toe of this

slope, on level terrain between the bottom of the bank and the WDI fence.

Probes were installed to a depth of at least 10 feet, and located at 100 foot

intervals.

The installation of gas probes was completed as follows:

o The location of gas probes were established in the field.

o U t i l i z i n g a hand auger, REM III personnel augered 4 borings, at least
10 feet in depth.

3215E 2-1
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o Gas probes were manually lowered Into each boring.

o Each probe 1s 10 feet 1n length and constructed of 2-Inch diameter 40
Schedule 0.20-Inch slotted PVC screen (Figure 2-2). Prior to
Installation, a plug was flush threaded to the bottom of each probe.
Stop cock or lab cock valves were flush threaded to the top of each
probe.

o The annular space of each boring was backfilled with 5/16-inch
diameter pea gravel to a depth of 3 feet below ground surface.

o A 2-foot bentonlte seal was Installed above the native soil. A
locking protective steel casing and traffic box were then Installed
above the casing and set In place with super-strong concrete.

2.1.3 Sampling Procedure

During hand augerlng/gas probe Installation, borings were monitored with an
organic vapor analyzer (OVA), exploslmeter and HNu to determine the proper
level of personnel protective clothing, and the level of explosive and/or
toxic gases. Probes were also monitored 24 hours after Installation. If no
reading was registered for a probe, no sample was collected. This Is
consistent with ARB guidelines which use the detection of methane with an
OVA as an Indicator of other gases, which assume that if an OVA has no
reading, 1t can be assumed no gas (methane or other) 1s present.

Sampling of gas probes proceeded as follows:

o The inlet port of a vacuum pump was attached with a 1/8-Inch diameter

rubber hose to the gas probe.

o The vacuum pump was started and approximately two liters were
evacuated from the probe.

o A 1-liter Tedlar bag was attached to the vacuum pump outlet.
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o The bag Inlet port was closed, and the bag was disconnected. The bag
was labeled and placed In an 1ce chest and at the end of each
sampling day the 1ce chest was delivered to the laboratory selected
to perform analyses of samples.

2.1.4 Sample Numbers and Locations

Each gas probe was numbered according to Figure 2-1. Each sample was
designated by a unique alphanumeric code which identified the project site,
sample matrix, sampling location, and depth. The project code for the Waste
Disposal Incorporated site 1s HDI. Matrix Identifiers are: GW (groundwater)
and SG (subsurface gas). Different sampling locations within each matrix
type began with 01 and increased sequentially. Where more than one sample
was collected at a location, sequential numbers were used starting with one
(01). Field and Trip blanks were specifically Identified as such in the
sample number, but had a different (sequential) number which was noted 1n
the sample log book.

For example, the first subservice gas sample at the first location was given
the sample number WDI-SQ-01-(01), whereas the first subsurface gas sample
from the second well was given the sample number WDI-SG-02-(01). If 1t was
determined that a second sample needed to be collected at the first
location, this sample was given the number WDI-SG-01-(02).

2.1.5 Sample Analyses

Each gas sample was analyzed for the presence of basic gases (oxygen,
nitrogen, methane, carbon dioxide), and the ten air contaminants specified
in Testing Guidelines for Active Solid Haste Disposal Site;; (ARB 1987) which
are listed in Table 2-1. A description of the analytical methods which were
used for basic gases is included in ASTM D1945-81 (Appendix A). A descrip-
tion of the analytical methods which were used for ARB air contaminants are
included in Method 102 and 103, Attachment 2 of Appendix B. A non-CLP
(local) laboratory was utilized and a DQO level 3 analysis was requested.

3215E 2-5



TABLE 2-1

ARB SPECIFIED AIR CONTAMINANTS

1 . Benzene

2. Chloroethene (Vinyl Chloride)

3. 1 ,2-Dibromoethane (Ethylene Dibromide)

4. 1,2-Dlchloroethane (Ethylene Dichlorlde)

5. Dichloromethane (Methylene Chloride)

6. Tetrachloroethylene (Perchloroethylene)

7. Tetrachloromethane (Carbon Tetrachlorlde)

8. 1,1,1-Trlchloroethane (Methyl Chloroform)

9. Trichloroethylene

10. Trichloromethane (Chloroform)

CH2:CHC1

BrCH2CH2Br

C1CH2CH2C1

CH2C12

C12C:CC12

CC14

CH3CC13

CHC1:CC12

CHC13

Source: ARB (1987).
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2.2 OFF-SITE GROUNDWATER NELL SAMPLING

2.2.1 Objectives

The objectives of sampling off-site groundwater supply -wells were (1) to
determine whether known and/or suspected contaminants from the WDI site are

present 1n off-site groundwater wells which are used for domestic purposes,

and (2) to Identify the type, distribution and concentration of these
contaminants.

If It was determined that groundwater contamination poses a threat to public

health, It was Intended that the REM III team would make an appropriate
recommendation to the EPA regarding the need for an expedited response

action (EPA), Including the placement of area residents on bottled water or
some similar system.

2.2.2 Field Methods and Materials

The REM III team reviewed the records of the Central Basin Municipal Water
District, the California Department of Water Resources, and the Los Angeles

County Flood Control District and were able to Identify the location and
ownership of two active groundwater supply wells within one mile of the WDI

site (Figure 2-3, Table 2-2). Well owners were contacted, and REM III team

representatives scheduled a date and time to visit each well and collect a
water sample. Sampling of these wells then proceeded as follows:

o Only those active wells which were equipped with functional pumping
apparatus were sampled.

o Samples from wells which are subject to frequent use were collected
by switching the pump on, letting the water run from the faucet or
discharge outlet for 5 to 20 minutes or until It clears, and f i l l i n g
one 40-mil1i1iter glass sampling container, one 1-liter amber glass

container, and one 1-liter polyethylene container. Wells were
monitored for pH, conductivity and temperature to ensure that the
water had reached a steady-state condition prior to sampling.
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^UUjĵ lL.' ̂  ST gj -1'.Watery I **• '-,— i ̂ ^* =
1. P»_ddison"^5^ ff ~i~dg ~? SJ=42i5ipp Q1™ Jt\- ''̂ - i .'..'~i- i'JI

i 'i • F" ^! _Cretmburg^..r ~\ '^0 f ^\'. • ^Imf ^'
^^ssj . a "' "'' ™ '. S" Sch ̂ » ' j-.> • t^jj'i • f'_ | 11 j I If Mt . . • •

SOURCE: USGS. Whittier, CA. 7.5' Quadrangle 1965 (photorevised 1981)

Figure 2-3
OFF-SITE GROUNDWATER
SUPPLY WELL SAMPLING

WASTE DISPOSAL INC.



* See Figure 2-3.

NA - Not Available.

TABLE 2-2

GW WELLS WITHIN ONE MILE OF WDI SITE

Interim
Field

Sampling
No.*

GW-01

GW-04

LACFD/DWR
Well
No.

2S/11W/32J4

2S/11W/30Q05

Depth to Groundwater
or Name/Depths of

Screened Interval (s)

228
550-644

NA

Address
Name of Owner(s) (If known) Telephone Number

Whittier Union H.S. District 9401 S. Painter, Santa Fe Springs, CA

Mutual Water Owners Association NA
of Los Nietos (Felica Rodriguez)



o All sample containers were placed In an Ice chest and cooled to 4°C.
Polyethylene sample bottles Included nitric acid to maintain a pH
of <2.

o Wells which were subject to Infrequent or periodic use were purged by
means of pumping 3 casing volumes of water prior to sampling. The
volume of each casing was calculated using most recent water level
measurements taken by regulatory agencies. Following approval from
the City of Santa Fe Springs and the California Regional Water Quality
Control Board, Los Angeles Region, this water was discharged to the
nearest sewer drain. These wells were then sampled 1n accordance
with the procedure described above.

2.2.3 Sample Numbers and Locations

Groundwater wells were numbered as shown on Figure 2-3. Each sample was
designated by a unique alphanumeric code which Identifies the project site,
sample matrix, sampling location, and depth. The project code for the Waste
Disposal Incorporated site 1s WDI. Matrix Identifiers are: GW (groundwater)
and SG (subsurface gas). Different sampling locations within each matrix
type began with 01 and Increased sequentially. Where more than one sample
was collected at a location, sequential numbers were used starting with one
(01). Field and Trip blanks were not specifically Identified as such 1n the
sample number, but had a different (sequential) number which 1s noted In the
sample log book.

For example, the first groundwater sample at the first location had the
sample number WDI-GW-01-(01), whereas the first groundwater sample from the
second well had the sample number WDI-GW-02-(01). If it weis determined that
a second sample needed to be collected at the first well, this sample was
given the number WDI-GW-01-<02>.

2.2.4 Sample Analyses

All groundwater samples were analyzed for the target compound list (TCL) by
a REM III team laboratory. A DQO level 3 analysis was requested.

3215E 2-10



3.0 NATURE AND EXTENT OF CONTAMINATION

3.1 SUBSURFACE GAS

Monitoring of subsurface gas probes with an exploslmeter, organic vapor
analyzer and photolonlzation detector (HNu) Indicated that gas was present
In only one of four subsurface gas probes. This probe, SG-06, registered
approximately 30 ppm of gas on the organic vapor analyzer. One sample and
one replicate were collected from this probe and sent for laboratory
analysis in accordance with Section 2.1.5.

The results of this analysis (Table 3-1) show that gas from this probe
consists of approximately 78 percent nitrogen and 21 to 22 percent oxygen
and/or argon. These percentages are very close to the percentages of basic
gases found in ambient air (78 percent nitrogen, 21 percent oxygen, less
than 1 percent argon, and 0.003 percent carbon dioxide).

Analysis of subsurface gas from this probe showed 7 to 10 ppb benzene, 2.4
to 2.6 ppb of 1,1, l-tr1chloroethane, 1 ppb of tetrachloroethylene and 0.5
ppb of trichloroethylene.

Discussion

The installation of subsurface gas probes at the toe of the slope on the
north-northeast side of the WDI site proceeded as planned. Utilizing both
visual observation and field instrumentation, soil from borings in this area
did not appear to contain any contaminants.

The installation of subsurface gas probes on the top of the slope was much
more difficult. Rock, brick, asphalt and concrete were encountered at a
depth of approximately three feet. As a result, only one of three gas
probes was installed in this area. This probe was installed at the desired
depth but the bottom of the probe was resting on brick. Brick, asphalt and
concrete were also v i s i b l e along the sides of this boring.
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TABLE 3-1

LABORATORY RESULTS FOR SUBSURFACE GAS SAMPLES

WASTE DISPOSAL INC.

SANTA FE SPRINGS, CALIFORNIA

Concentration (1n volume bv sample)

Basic Gases SG-06-01 SG-06-02

Oxygen and/or Argon 21.3 21.9
Nitrogen 78.3 78.1
Carbon Monoxide ND ND
Methane ND ND

Carbon Dioxide ND ND

ARB Specified Concentration (In parts per billion by sample)
Air Contaminants SG-06-01 SG-06-02

Vinyl Chloride
Methylene Chloride
Carbon Tetrachlorlde
Chloroform
1 ,1 ,1-Trichloroethane
1 ,2-D1chloroethane
Trichloroethylene

Benzene
Tetrachloroethylene
1 ,2-Dicbromoethane

ND
ND

TR <.05

TR <.05

2.4

ND

0.5

7

1

ND

ND

ND

TR <.05

TR <.05

2.5

ND

0.5

10

1

ND

ND - Not Detected.

TR - Trace.
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The presence of benzene, 1,1,l-tr1chloroethane, tetrachloroethylene and
trichloroethylene, even though In small concentrations 1n this probe,
Indicates that these gases probably exist beneath the upper strata of the
site. Benzene Is a suspected carcinogen and Is moderately toxic when
Ingested, Inhaled or absorbed through the skin. The National Institute of
Occupational Health and Safety (NIOSH) expressed concern 1n 1976, based on
animal studies, that high-level exposure to 1,1,l-tr1chloroethane could
cause birth defects. NIOSH also warned In 1978 of the possible cardnogenl-
dty of tetrachloroethylene based on animal tests. The cardnogenidty of
trlchloroethylene Is currently an unresolved controversy.

3.2 GROUNDWATER

One sample and one replicate were collected from groundwater well GW-01.
One sample was also collected from groundwater well GW-04. These samples
were sent for analysis 1n accordance with Section 2.2.4.

The results of this analysis (Tables 3-2 and 3-3) show that groundwater from
GW-01 (Whlttler Union High School District) contains methylene chloride,
acetone, 2-butanone, 1,1 ,l-tr1chloroethane and trichloroethene, barium,
calcium, chromium, copper, Iron, magnesium, manganese, mercury, potassium,
selenium, silver, sodium and zinc. The concentrations of trlchloroethane
and tetrachloroethene exceed the California Department of Health Services
action levels for drinking water. However, no contaminants were found in
samples from GW-01 1n exceedance of Safe Drinking Water Act (SDWA) Maximum
Contaminant Levels (MCLs), water quality criteria of the Clean Water Act, or
water quality objectives of the Regional Water Quality Control Board, Los
Angeles Region.

Groundwater samples from GW-04 (Mutual Water Owners Association of Los
Nietos) contain concentrations of methylene chloride, acetone, 2-butanone,
barium, calcium, chromium, magnesium, manganese, mercury, potassium,
selenium, silver, sodium and zinc, although the concentration of these
contaminants do not exceed standards.
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TABLE 3-2

LABORATORY RESULTS - ANALYSIS FOR VOLATILE, PESTICIDES/PCB CONTAMINANTS
IN OFFSITE GROUNOWATER WELLS
WASTE DISPOSAL INCORPORATED
SANTA FE SPRINGS, CALIFORNIA

Concentrations (in ua/1 bv Well Number)
Contaminant

Methyl ene Chloride
Acetone
2-Butanone
1,1, 1-Trichloroethane
Trichloroethene
4-Methyl 2-Pentanone
Tetrachloroethene
Acrylonitri 1e
Pesticides/PCBs

Sampling Date: 5/26/88
Note: Those compounds
a SDHA - Safe Drinking
° PUA - flaan Uatar- Ar

GW-01-01

34.46
10.79
2.33
1.24

11.41
1.16

26.33
ND
NO

not listed were
Water Act; MCL

f • wnr _ Uaf or n

GW-01-02

34.91
12.15
ND

ND
11.17
ND

26.29
ND
ND

not detected.
- Maximum Contaminant
Inalifv Prifiaria.

GW-04-01

8.84

14.19
1.22

ND
ND
ND
ND

ND
ND

Level .

Blank

6.81

14.70
ND

ND
ND
ND

ND
103.07

ND

SDWA MCL a

(in ug/1)

NA

NA
NA

200.00
NA

NA
NA
NA

Various

CWA WOC b

(in ug/1)

NA

NA
NA
NA
NA

NA
NA

0.058
Various

California
DHS Drinking Water

Action Levels
(in ug/1 )

40.00
NA
NA

100.00
5.00

NA
4.00

NA

Various

ND - Not detected.
NA - Not applicable.
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TABLE 3-3

LABORATORY RESULTS - ANALYSIS FOR METAL CONTAMINATION IN
OFFSITE GROUNOWATER WELLS

WASTE DISPOSAL INCORPORATED
SANTA FE SPRINGS, CALIFORNIA

Concentration (in ua/1
Metals

Barium
Calcium
Chromium (III/VI) c

Copper
Iron
Magnesium
Manganese
Mercury
Potassium
Selenium
Silver
Sodium
Zinc

GW-01-01

[66]
131,000

29
[13]
[16]

26,300
[6.0]
0.3

[3,210]
[1.6]
[0.6]

54,900
44

GW-01-02

[68]
127,000

29
NO
ND

24,800
ND
0.4

[3,360]
ND
[1.3]

51.600
25

by Well Number)
GW-04-01

[24]
164,000

[4.3]
ND
ND

48,100
[3.0]
0.8

[3,950]
6.9
[0.7]

98,700
21

SDWA MCL a

(in ug/1)

1,000
NA
50
NA
NA
NA
NA
2.0

NA
10
50
NA
NA

RWQCB Standard b

(in ug/1)

1,000
NA
500
NA
NA
NA
NA
2.0

NA
10
50
NA
NA

Sampling Date: 5/26/88.

Note: Those metals not listed were not detected.

NA - Not applicable.

[ ] Indicates inorganic results which fall between IDL (Instrument Detection Limit) and CRQL (Contract Required Quanitation Limit).
Values are considered estimates and usable for limited purposes.

a SDWA - Safe Drinking Water Act; MCL - Maximum Contaminant Level.

k From water quality objectives for groundwater in the Los Angeles Basin as listed in the "Water Quality Plan" (California Regional
Water Quality Control Board - Los Angeles Region 1975).

c Chromium reported as total chromium in sample.
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Discussion

Although numerous contaminants were found 1n samples from offsite groundwater
wells which are upgradlent of the WDI site, only the concentration of
trlchloroethane and tetrachloroethene exceeds standards. However, until
additional sampling can be done, the Inability of the sampling team to gain
access to groundwater wells Immediately down-gradient of the WDI site leaves
unresolved the question of whether or not wastes from the site have
contaminated area groundwater.

3215E 3-4



4.0 CONCLUSIONS

4.1 DATA LIMITATIONS AND RECOMMENDATIONS FOR FUTURE WORK

The utilization of data obtained from Interim field activities Is limited 1n
Its ability to Identify contaminants which should be of concern during
future field work, the evaluation of remedial alternatives, and the WDI
health risk assessment because Ebasco personnel were unable to sample those
locations which are believed to represent the most likely pathways for the
off-site migration of contaminants. Therefore, In order to obtain data
which 1s effective in accomplishing these objectives 1t 1<; recommended that
future work Include the Installation and sampling of 35-50 ft deep vadose
zone monitoring wells along the bank on the north-northeast boundary of the
WDI site.

4.2 RECOMMENDED REMEDIAL ACTION OBJECTIVES

A remedial action objective 1s a description of remedial goals for each
medium of concern at a site; expressed In terms of the contamination of
concern; exposure route(s) and receptor(s), and maximum acceptable exposure
level(s). However, since the groundwater wells which were sampled are 1n a
direction which Is assumed to be upgradient of the WDI site and since no
subsurface gas was detected in subsurface gas probes closest to sensitive
health receptors, the formulation of remedial action objectives was not
deemed appropriate. In addition, expedited response actions are not
recommended at this time.
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TESTING GUIDELINES
FOR ACTIVE SOLID WASTE DISPOSAL SITES
Prepared Pursuant to California Health and Safety Code Section 41805.5

I. INTRODUCTION

A. Background

In 1984, the California Legislature passed and the governor signed AB 3525 (Calderon).
This bill set forth gas and ambient air testing requirements at disposal sites in
California. In response to the passage of AB 3525, the California Air Pollution Control
Officers Association (CAPCOA) asked the Air Resources Board (ARB) staff to participate in
the development of testing and evaluation guidelines for test reports prepared pursuant to
the statute. In September 1986, while the CAPCOA committee was developing these
guidelines, the governor signed AB 3374 (Calderon) (Health and Safety Code Section (HSC)
41805.5, attached as Appendix A) which made modifications to AB 3525. As pan of the new
statute, the ARB was directed, in consultation with the air pollution control districts,
to develop guidelines to implement the new statute. AB 3374 requires these guidelines to
contain information "specifying the air contaminants to be tested for, and identifying
acceptable testing, analytical, and reporting methods to be employed in completing the
report" required by the statute. ARB staff, jointly with the original CAPCOA committee,
has developed these guidelines to comply with AB 3374. Also participating in the
development of these guidelines was the Waste Management Board, the Water Resources
Control Board, and the Government Refuse Collection and Disposal Association. These
guidelines also reflect appropriate comments received during the public review of the
CAPCOA guidelines developed for AB 3525.

HSC 41805.5 requires all active disposal sites to conduct tests and measurements to
determine the composition of landfill gases, the presence of specified air contaminants in
the ambient air, and whether off site subsurface migration of landfill gas is occurring.
HSC 41805.5 also directs the ARB to publish landfill testing guidelines "specifying air
contaminants to be tested for and identifying acceptable testing, analytical and reporting
mentods." An active disposal site is one which is currently receiving solid waste or has
received solid waste after January 1, 1984. HSC 41805.5 requires all active disposal sites
to report test results to air pollution control officers (APCO) by July 1, 1987. If,
however, the report is not complete by July 1, 1987, the APCO may place the disposal site
on a compliance schedule which includes a date by which the report must be filed. This
date may not be later than January 1,1989.

HSC 41805.5 defines an inactive disposal site as one which has not received solid waste
since January 1, 1984. These disposal sites should have completed and filed a screening
questionnaire with the local APCO before November 1, 1986. Inactive disposal sites should
contact their APCD for information on the questionnaire.

These guidelines are intended for sites which accept solid waste. Guidelines for sites
which accept or have accepted hazardous waste will be published at a later date.

The guidelines are designed to provide a screening of disposal sites to determine which
disposal sites in the state may pose a potential public health risk. The testing
procedures and the amount of testing suggested in the guidelines are the" first step in
this screening process. The APCOs will review the test reports, and if the APCO



determines the sites may pose a health risk, the sites may have to conduct additional
monitoring or take remedial action.

All disposal site owners must submit testing proposals to the APCO for approval before any
testing can begin. Climate and land differences in different parts of the state may
require variations in the test procedures. Accordingly, testing and procedure variations
are allowed in the guidelines.

B. Report To The Air Pollution Control Officer

HSC 41805.5 requires all disposal site owners to submit a test report to the local APCO.
The test report for active disposal sites is due on July 1, 1987. To comply with HSC
41805.5, the test report must contain:

"1. Chemical characterization test results to determine the composition of gas streams
immediately above the solid waste disposal site, or immediately above the solid waste
disposal site and within the solid waste disposal site.

2. Analyses for specified air contaminants in the ambient air adjacent to the solid waste
disposal site to determine the effect of the site on air quality.

3. Test results to determine if there is any underground landfill gas migration beyond
the solid waste disposal site's perimeter."

HSC 41805.5 requires all solid waste assessment test reports to be filed by July 1, 1987.
If, however, the report is not complete by that date, the APCO can place the disposal site
on a compliance schedule which includes a date by which the report must be filed. Because
the ARE must file its final report to the Legislature by July 1, 1989, all disposal site
reports must be filed with the APCDs by January 1989.

To ensure an adequate solid waste assessment test report is prepared, each disposal site
owner must submit a proposal to the APCO for approval. The proposal should include a
description of the gas characterization system to be used, location of all monitoring
wells, both on and off the site, an ambient air monitoring plan, and all the results of
past air or landfill gas testing performed at the site, including the results of any
testing done to prepare the proposal. Testing cannot begin until the APCO approves the
monitoring plan.

The very large number of active sites, the indefinite number of inactive sites which may
require testing, and the limited laboratory capacity will make it difficult for all sites
to meet these deadlines. Limited testing and analytical resources will need to be used on
sites which may present a more serious threat to public health. Accordingly, in order to
meet the schedule prescribed by HSC 41805.5 and to allocate scarce resources, active solid
waste disposal sites are divided into Category I and Category II sites. Category II sites
are those with a filled surface area less than twenty-five acres, total waste in place of
less than 500,000 tons, and with no occupied building within one thousand feet of the site
perimeter. All other sites are Category I sites.

C. Category I Sites

For the gas stream characterization test, the owner will perform either the integrated
surface sample or the landfill gas test and the integrated surface sample to determine



what is in the landfill gas. Section II contains the gas stream characterization
procedures. For the ambient air test, the site owner will conduct a meteorological survey
and 3 days of ambient air monitoring at the site perimeter. Section in contains the
ambient air testing information. For the gas migration test the owner will install one
migration test well for each 1000 feet of site perimeter and sample the well to determine
if there is off site gas migration. Section IV contains the gas migration testing
information.

D. Category II Sites

The Category n sites may meet the HSC 41805.5 requirements by conducting the testing
specified for Category I sites, or alternatively by conducting an emissions screening,
landfill gas sample, limited ambient air monitoring, and limited off site gas migration
testing. During the emissions screening, the technician walks over the disposal site, and
using a flame ionization detector, notes any readings above 50 parts per million total
organics as methane. For the disposal site gas test, one sample of landfill gas is taken
from the center of the site and analyzed for the Attachment 1 compounds, methane, carbon
dioxide, oxygen, and nitrogen at the disposal site detection limits. For the ambient air
testing, the owner can conduct one twenty-four hour sample downwind of the disposal site
and assume that upwind concentrations approach zero. For the off site gas migration
testing, a maximum of four probes are installed around the disposal site and tested for
total organics as methane. Section V contains the specific procedures for Category n
testing.

To ensure that the site is adequately characterized, the Category II site will also be
required to complete the questionnaire in Attachment 3 if the alternative limited testing
is conducted. The APCO will evaluate the Category n site reports, and based on the
information submitted, will determine whether further testing is necessary.

E. Report To The Air Resources Board

Government Code Section 66796.54(b) requires the ARE to prepare a report to the
legislature on "the extent of hazardous waste in solid waste disposal sites and the
potential effects these hazardous wastes may have upon the ambient air quality of the
state." In order to prepare this report the ARE will review the data gathered under the
guidelines. The form for the report to the ARE is attached as Appendix B. This form
should be completed by the site owner and forwarded to the APCO with the solid waste
assessment test report. Once the APCO determines the solid waste assessment test report
is adequate, the form should be forwarded to the ARE.

U. GAS STREAM CHARACTERIZATION

HSC 41805.5 requires solid waste assessment test reports to include test results to
determine the composition of gas streams immediately above the site, or immediately above
the site and within the site, as appropriate, as determined by the APCO. Based on
information provided on the individual disposal site, the APCO must determine which method
is appropriate to characterize the disposal site. To meet the requirements, the test may
consist of one of the following:

1. Testing the air immediately above the disposal site surface using the integrated
surface sampling technique, or



2. Testing the air immediately above the disposal site surface and testing the gas within
the disposal site using both the integrated surface sample and the landfill gas sample.

If the APCO approves characterization of the landfill gas by sampling the air immediately
above the disposal site, then integrated surface samples are taken. An integrated surface
sample involves sampling the air three inches above the disposal site surface while a
technician walks a prescribed course with the sampling equipment over one 50,000 square-
foot grid of the disposal site surface. The process is repeated for five 50,000 square-
foot grids of the site and the samples are analyzed for the Attachment 1 compounds.
Methane is also tested for to gather information on overall disposal site emissions.

Landfill gas testing involves taking samples of the landfill gas out of the interior of
the disposal site and testing them for the Attachment 1 compounds. The samples are also
analyzed for oxygen and nitrogen for information on sample integrity. Carbon dioxide and
methane concentrations will give information on gas production.

If the APCO approves characterization of the landfill gas by sampling the air immediately
above the disposal site surface and within the disposal site, the owner should conduct the
disposal site gas testing as set out in these guidelines, and the integrated surface
sampling for one 50,000 square-foot grid of the disposal site.

Landfill gas testing requires the compounds listed in Attachment 1 to be determined to the
"disposal site" detection limits. Integrated surface sampling requires the compounds
listed in Attachment 1 to be determined to the "air" detection limits.

A. Landfill Gas Testing

If the disposal site has an operating interior gas collection system, samples should be
taken from the system; additional wells need not be installed Each installed well should
be to a depth of at least 6 feet below the bottom of the intermediate or final cover. The
well should not penetrate any leachate liner. During installation the contractor should
take appropriate steps to mitigate the public nuirance of gas escape. All wells should be
capped when not being sampled.

To locate the wells, draw a box around the
disposal site on a scale map with the box sides
100 feet outside the filled area edge. The
sides should run north-south, east-west
Connect the opposite corners with diagonals.
Locate 5 points: Point A at the diagonal
intersection, point B at the center of the
largest sector formed by the diagonals and
the filled area, point C at the center of the
next larger sector, point D at the center of
the next larger sector, and point E at the
center of the smallest sector. Figure 1 is
an example. Five samples should be taken,
one sample from each well and analyzed for
the Attachment 1 compounds.

Figure 1: Well Location Example



To complete the HSC 41805.5 requirements for characterizing landfill gas, the owner should
perform an investigation of methane emissions from one 50,000 square-foot grid of the
disposal site along with the landfill gas test. The grid selected should be approved by
the APCO and the owner should use methods described in these guidelines.

1. Protocol

The technician should make certain the seal around the top of the well does not allow air
infiltration. The well should not be sampled until 24 hours after the installation is
complete. To sample the well, the technician attaches the pump and withdraws at least 2
well volumes from the well. The technician then attaches the bag and draws a ten liter
sample at a one liter per minute rate. The bag should be in a light sealed container and
should be analyzed within 72 hours.

If the owner chooses to leave the well intact for future sampling, the pipe should be
capped or a valve installed to prevent gas leakage. If the owner removes the well, the
hole should be filled and resealed to prevent gas escape.

2. Data

For each sample, the owner should record:

a. Date, time, and sample location.

b. Methane, CO2, oxygen, and nitrogen concentrations.

c. Concentrations of compounds listed in Attachment 1. Analytical methods are included
in Attachment 2.

d. The operating schedule, status, and gas quantity extracted for any landfill gas
collection system for the previous 3 days for each day sampled.

B. Integrated Surface Sampling

The integrated surface sample is a method of characterizing disposal site emissions.
Integrated surface sampling is designed to sample the landfill gas emissions immediately
after they have passed through the disposal site final cover and entered the atmosphere".
Because the sampling system will dilute the emitted landfill gas, use of more sensitive
analytical methods are necessary to adequately characterize the sample.

The owner will collect and analyze a minimum of five samples, one sample from each 50,000
square foot grid centered on points as determined in Figure 1 on page 4, and one sample
from the air over the liquid near the edge of each evaporation pond on the site. Figure 2
is a typical walking pattern for each grid.

Sloped areas of the disposal site should be investigated along with the level areas. If
investigation of the steep areas is a safety concern, the owner does not have to test
these areas. The areas not to be tested must be approved prior to the testing by the
APCO.



1. Number of Samples

One sample will be collected from each of the five grids, and one sample from near the
edge of any evaporation pond on the site.

2. Sampling Conditions

a. Average wind speed suitable for this sampling procedure is less than 5 miles per hour.
Surface sampling should be terminated when the average wind speed exceeds 5 miles per hour
or the instantaneous wind speed exceeds 10 miles per hour. Average wind speed is
determined on a 10 minute average.

b. Surface monitoring is to be conducted when the disposal site is dry and no rain has
fallen. The disposal site is considered dry when there has been no rain for the 72 hours
prior to sampling.

3. Equipment Description

An integrated surface sampler is a portable
self-contained unit with its own internal
power source. The integrated sampler
consists of a stainless steel collection
probe approximately 3.5 inches in diameter
(funnel: 316 stainless steel), a flow meter,
a pump, and a 10-liter Tedlar® bag enclosed
in a light sealed cardboard box.

a. Power: Two 9 volt batteries.

b. Pump: One 12V DC pump. The diaphragm is
made of nonlubricated Viton® rubber. The
maximum pump unloaded flow rate is 4.5 liters
per minute.

500'
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c. One 10-liter Tedlar® bag with a valve.
The Tedlar® bag is contained in a light
sealed cardboard box to prevent photochemical
reactions from occurring during sampling and
transportation. The valve is a push-pull
type constructed of aluminum and stainless
steel, with a Viton® o-ring seal.

d. Rotameter made of borosilicate glass
with a flow range of 0 to 1 liter per minute.
The scale is in milliliters with major
graduations (labeled) every 5 ml and minor
graduations every 1 ml.

Figure 2: Walking Pattern
Source: South Coast AQMD



e. Air Flow Control Orifice: Needle valve in the flow meter.

f. Funnel: 316 stainless steel.

g. Fittings, tubing and connectors: 316 stainless steel or Teflon*.

h. An anemometer and wind vane with a continuous recorder: 3 cup assembly, range 0 -50
miles per hour, with a threshold limit of 0.75 miles per hour or less.

4. Sampling Procedure

A portable bag sampler as described in the previous section will be used to collect a
surface sample from each grid, and at each evaporation pond. During sampling, the probe
is to be placed approximately 2 to 3 inches above the disposal site surface. A separate
gas sample of approximately 8 to 10 liters will be collected from each grid. The sampler
will be set at a flow rate of approximately 333 cubic centimeters per minute and the
technician will walk through a course of approximately 2,600 linear feet over a continuous
25-minute period. Other grid sizes, collection rates and walk patterns may be used if
prior approval is obtained from the APCO.

Figure 3: Integrated Surface Sampler
Source: South Cotn AQMD

An anemometer and wind vane with continuous recorder will be installed at a site which is
representative of the wind speeds and directions of the areas being sampled. The wind
velocity should be recorded throughout the sampling period. The wind vane should be
properly oriented.

5. Analytical Procedures

All bag samples collected should be analyzed within 72 hours of collection for total
organic compounds and Attachment 1 compounds. The lower detection limits for these tests
is listed in the "air" column of Attachment 1.



HI. AMBIENT AIR MONITORING

HSC 41805.5 requires that air adjacent to disposal sites be tested and analyzed for
specified air contaminants. To comply with HSC 41805.5, disposal site owners should
conduct ambient air monitoring at the perimeter of the disposal site. The test should
adequately characterize the contaminants in the air. The air column listed in Attachment
1 shows the lower detection limits to be achieved in parts per billion. Each disposal
site should perform the ambient air sampling on three separate, not necessarily
consecutive, days.

At sites where the owner has chosen to characterize only the gas above the disposal site
using the integrated surface sampling technique, all specified air contaminants must be
tested and analyzed for in the air samples. A site where landfill gas testing is used and
where chloroethene (vinyl chloride) is identified in the landfill gas, then the ambient
air samples need only be tested for chloroethene (vinyl chloride).

The guidelines contain three suggested procedures for testing the ambient air. These
procedures were developed to cover differences in topography and climate which may occur
at different sites. Each option has two parts. One addresses sites with different day
and night wind patterns and one addresses sites with the same day and night wind patterns.
The option chosen will depend on the results of the meteorological survey.

A. OPTION 1

1. General Procedures

HSC 41805.5 requires that air adjacent to disposal sites be tested and analyzed for
specified air contaminants. If the disposal site has a gas collection system which does
not operate continuously, at least one of the sampling days should be a day before the gas
collection system is turned on after a typical inoperative period. This option requires
twenty-four hour samples to be taken on 3 separate, not necessarily consecutive, days.

2. Meteorological Survey

A meteorological survey should be conducted prior to ambient air sampling in order to
determine the local wind flow patterns which will subsequently be used to help identify
the number and location of samplers required for an effective ambient air monitoring
program. The operator should submit the survey to the APCO prior to ambient sampling, as
part of the monitoring plan. The survey should summarize how wind flow patterns at the
site will be characterized based on: previously collected on site meteorological data,
data collected nearby (e.g., local airport data), proximity to water or terrain which may
influence diurnal variations (e.g., daytime upslope winds, nighttime downslope, or sea
breeze conditions), or a plan for on site meteorological data collection prior to ambient
monitoring. In completing an on site meteorological survey prior to monitoring, wind
sensors should be located nine to twelve feet above the ground and a minimum of sixty feet
from obstacles such as trees, shrubbery, and buildings.

3. Ambient Air Sampling

a. General Sampling Criteria

At the completion of the meteorological survey, and on approval of the APCO, ambient air



sampling equipment will be installed at the appropriate locations which will be determined
by:

1. Site topography,

2. Meteorological survey, and

3. Local land use patterns.

Thcsamplingequipmentshouldbelocated
at or near the perimeter of the waste
disposal site, in the clear and away
from surrounding obstructions. The
inlet probes for the ambient samplers
should be located between six and nine
feet off the ground (reaching height)
and a minimum of sixty feet from
obstacles such as trees, shrubbery and
buildings. Air flow around the inlet
probe should be unrestricted in an arc
of at least 270 degrees with the
predominant wind direction for greatest
expected pollutant concentration
potential included in the 270 degree
arc. The sampler locations should be
carefully selected to ensure the
predicted prevailing wind patterns for
the sampling date will come across the
main body of the disposal site to the
downwind station. Wind speed and
direction measurements will continue to
be collected throughout the ambient air
sampling period to verify that the
meteorological criteria are met.

Figure 4: Option 1
Source: South Coui AQMD

Ambient air samples will be collected over a 24-hour period beginning and ending at 10:00
A.M. using the self-contained portable sampling units described in Equipment Description.
In general, 24-hour and directionally controlled sampling will te required to ensure that
maximum contaminant concentrations are identified for each sampling period. However,
directionally controlled sampling may not be required at sites which have a constant wind
direction for 24 hours. All samples will be removed from the samplers immediately after
the 24-hour sampling period and analyzed for the required compounds. It is recommended
that the sample be analyzed within 72 hours of collection.

b. Specific Sampling Criteria

i. At sites that experience different day and night wind flow patterns, a minimum of two
24-hour samplers and two directionally controlled samplers will be required. Twenty-four
hour samplers will be placed at the upwind and downwind site perimeters based on the



prevailing wind direction. The directionally controlled sampler(s) located downwind of
the disposal site should be placed at sites which will sample under the stable (drainage)
wind conditions identified in the meteorological survey. The directionally controlled
sampler located upwind of the disposal site should be placed near the upwind 24-hour
sampler. The 24-hour samplers will operate continuously for the specified 24 hours and
the directionally controlled samplers will only operate when the wind direction is within
a wind sector allowing air to pass across the disposal site to the downwind sampler. This
will allow the downwind directionally controlled samplers) to only collect air that has
passed over the disposal site and the upwind directionally controlled sampler to only
collect air that has not passed over the disposal site.

ii. At site that experience a constant wind direction for 24 hours, a minimum of two 24-
hour samplers will be required. A 24-hour sampler will be place both upwind and downwind
of the site based on the prevailing wind direction so that the upwind sampler only
collects air that has not passed over the disposal site and trie downwind sampler only
collects air that has passed over the disposal site. Additional 24 hour samplers should
be placed at locations which will sample under the stable (drainage) wind conditions
identified in the meteorological survey. Since the wind direction does not change, these
24-hour samplers will act as directionally controlled samplers as well as 24-hour
samplers. Comparison of the results from these samplers will provide information on
ambient air quality standards and the effects the disposal site has on the ambient air
quality.

4. Sampling Conditions

Ambient air sampling should be conducted on days when stable and unstable meteorological
conditions are characterized by the following meteorological conditions:

a. Stable nights with average wind speeds of five miles per hour or less.

b. Daytime conditions with average wind speeds of ten miles per hour or less.

No sampling will be conducted under the following adverse meteorological conditions:

a. Precipitation

b. Twenty-four hour average wind speeds greater than ten miles per hour.

5. Equipment Description

a. Bag Sampler

1. Pump with a diaphragm made of non-lubricated Viton® rubber. The maximum pump unloaded
flow rate is 4.5 liters per minute.

2. One 10-liter Tedlar® bag with a push-pull valve constructed of aluminum and stainless
steel with a Viton® o-ring seal.

3. Rotameter made of borosilicate glass with a flow range of three to fifty cubic
centimeters per minute. The scale is in millimeters with major graduations (labeled)
every 5 mm and minor graduations every 1 mm.
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4. Air flow control orifice made with 316 stainless steel capillary tubing.

5. Bypass valve.

6. Fittings, tubing and connectors made with 316 stainless steel or teflon.

7. Clock timer with an accuracy that should be better than 1%.

b. Wind directionally controlled system

1. Wind direction sensor with a vane which has a range of 0 - 540 degrees and a threshold
of 1.00 mile per hour or less.

2. Controller and indicator console with an indicator range of 0 - 360 degrees and an
accuracy of ± 2% of full scale.

c. Wind speed and direction monitoring with continuous recorder.

1. Anemometer three cup assembly with a range .of 0-50 miles per hour and a threshold of
0.75 miles per hour or less.

2. Wind vane with a range of 0 - 540 degrees and a threshold of 1.00 miles per hour or
less.

6. Wind Data Reporting
Wind data (speed and direction) will be
reported as an hourly average. For
example, the data collected between 1:00
P.M. and 2:00 P.M. will be averaged and
reported as the 1:00 P.M. hourly
average. Wind speeds will be reported
in miles per hour. Wind directions will
be reported using the sixteen point
scale (sixteen directional points
corresponding to the mariner's compass
rose on which each direction is
equivalent to a 22 1/2 degree sector of
a 360 degree circle). For example, wind
directions would be N, NNE, NE, E ESE,
SE, SSE, S, SSW, SW, WSW, W, WNW, NW,
andNNW.

B. OPTION 2

1. General Procedures

HSC 41805.5 requires that air adjacent

See Option 1. Figure 5: Option 2
Source: South Cotti AQMD

Kl»lru> 9 •<** «•«

VM 1*1 KM "•"•• *«-4A* ••!»! IM

11



to disposal sites be tested and analyzed for specified air contaminants. These guidelines
require that 24-hour and less than 24-hour ambient air sampling be conducted on three
different, not necessarily consecutive, days.

2. Meteorological Survey

See Option 1.

3. Ambient Air Sampling

See Option 1, Subsection 3a, General Sampling Criteria.

a. At sites that experience different but predictable day and night wind flow patterns, a
minimum of two 24-hour samplers and two less than 24-hour samplers will be required. One
24-hour sampler will be placed both upwind and downwind of the site based on the
prevailing wind direction. The less than 24-hour sampler(s) located downwind of the
disposal site should be placed at sites to sample under the stable (drainage) wind
conditions identified in the meteorological survey. The less than 24-hour sampler located
upwind of the disposal site should be placed near the upwind 24-hour sampler. The start
and stop times for the less than 24-hour samplers will correspond to the stable (drainage)
conditions identified by analyzing the the hourly wind roses. The 24-hour samplers will
operate continuously for the specified 24 hours and the less than 24-hour samplers will
only operate when the wind direction is coming across the disposal site to the downwind
sampler. This will allow the downwind less than 24-hour sampler(s) to only collect air
that has passed over the disposal site and the upwind less than 24-hour sampler to only
collect air that has not passed over the disposal site.

b. At sites that experience a constant wind direction for 24 hours, a minimum of two 24-
hour samplers will be required. A 24-hour sampler will be place both upwind and downwind
of the site based on the prevailing wind direction so that the upwind sampler only
collects air that has not passed over the disposal site and the downwind sampler only
collects air that has passed over the disposal site. Additional 24 hour samplers should
be placed at locations which will sample under the stable (drainage) wind conditions
identified in the meteorological survey. Since the wind direction does not change, these
24-hour samplers will act as directionally controlled samplers as well as 24-hour
samplers. Comparison of the results from these samplers will provide information on
ambient air quality standards and the effects the disposal site has on the ambient air
quality.

4. Sampling Conditions

See Option 1.

5. Equipment Description

See Option 1.

6. Wind Data Reporting

See Option 1.
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C. OPTIONS

1. General Procedures

HSC 41805.5 requires that air adjacent to disposal sites be tested and analyzed for
specified air contaminants. These guidelines require that 24-hour ambient air sampling be
conducted on three different, not necessarily consecutive, days.

2. Meteorological Survey

See Option 1.
3. Ambient Air Sampling

See Option 1, Subsection 3a, General
Sampling Criteria,

a. At sites that experience different
day and night wind flow patterns, a
minimum of three 24-hour samplers will
be required. One 24-hour sampler will
be placed on both upwind and downwind of
the site based on the prevailing wind
direction. Additional 24 hour samplers
will be located downwind of the disposal site
at sites which will sample under the
stable (drainage) wind conditions
identified in the meteorological survey.
In addition, one 24-hour sampler will be
placed in the vacinity of the disposal site,
approximately one mile away, so it will
not be affected by the disposal site
emissions. This 24-hour sampler should
also be approximately one mile away from
other possible major emission sources so
that the sample it collects will
represent the background concentrations
for the area. This background sampler
whould be located in the clear and away

Figure 6: Option 3
Source: South Co»n AQMD

from surrounding obstructions. Its inlet probe must be located between six and nine feet
off the ground (breathing height) and a minimum of 60 feet from obstacles such as trees,
shrubbery, and buildings. Air flow around the inlet probe must be unrestricted All of
the 24-hour samplers will operate continuously for the specified 24 hours. Comparison of
the results from the samplers will provide information on the ambient air quality
standards.

b. At sites that experience a constant wind direction for 24 hours, a minimum of two 24-
hour samplers will be required. A 24-hour sampler will be placed both upwind and downwind
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of the site based on the prevailing wind direction so that the upwind sampler only
collects air that has not passed over the disposal site and the downwind sampler only
collects air that has passed over the disposal site. Additional 24-hour samplers should
be placed at locations which will sample under the stable (drainage) wind conditions
identified in the meteorological survey. Since the wind direction does not change, these
24-hour samplers will act as less than 24-hour samplers as well as 24-hour samplers. In
addition, one 24-hour sampler will be placed in the vicinity of the disposal site,
approximately one mile away, so it will not be effected by the disposal site emissions.
This 24-hour sampler should also be approximately one mile away from possible major
emission sources so that the sample it collects will represent the background
concentrations for the area. This background sampler should be located in the clear and
away from surrounding obstructions. Its inlet probe should be located between six and
nine feet off the ground (breathing height) and a minimum of sixty feet from obstacles
such as trees, shrubbery and buildings. Air flow around the inlet probe should be
unrestricted. All of the 24-hour samplers will operate continuously for the specified 24
hours.

«
4. Sampling Conditions

See Option 1.

5. Equipment Description

See Option 1.

6. Wind Data Reporting

See Option 1.

D. GENERIC ANALYTICAL METHODS

HSC 41805.5 directs the ARB to publish testing guidelines "specifying air contaminants to
be tested for and identifying acceptable testing, analytical and reporting mehtods. The
following generic analytical methods contain a brief description of the standard operating
procedures (SOP) used by the ARB to sample and analyze specific compounds. Specific SOPs
are contained in Attachment 2.

1. Method for Vinyl Chloride

Ambient samples are collected over a 24-hour period in a thirty liter Tedlar® bag using a
low-volume sampler.

Samples are analyzed using chromatography with Flame lonization or Photo lonization
Detection and preconcentration techniques. Resultant concentration peak is identified by
retention times and quantified by reference to calibration standards.

2. Method for Carbon Tetrachloride, Chloroform, Ethylene Dibromide, Ethylene Dichloride,
Methyl Chloroform, Methylene Chloride, Perchloroethylene, and Trichloroethylene

Ambient samples are collected over a 24-hour period in a thirty liter Tedlar® bag using a
low volume sampler.
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Samples are analyzed using-gas chromatography with Electron Capture Detection and
preconcentration techniques. Resultant concentration peaks are identified by retention
times and quantified by references to calibration standards.

3. Method for Benzene

Ambient samples are collected over a 24-hour period in a 30-liter Tedlar® bag using a low
volume sampler.

Samples are analyzed using gas chromatography with photo ionization detection and
preconcentration techniques. Resultant concentration peaks are identified by retention
times and quantified by reference to calibration standards.

IV. GAS MIGRATION

A. General

HSC 41805.5 requires disposal site owners to test for off site underground gas migration.
If the owner has chosen to use landfill gas testing, the migration testing can be limited
to total organic gases as methane. If the owner chooses to use the integrated surface
sampling, all the wells should be tested for total organics as methane, and the two with
the highest methane concentrations should be tested for the Attachment 1 compounds.

The testing should be done at the disposal site edge in wells with spacing determined by
local geology and land use near the disposal site. Any existing perimeter monitoring
system can be used if it can be shown to provide the necessary data.

One perimeter sampling probe should be installed at the waste disposal site perimeter for
each 1000 feet of site perimeter. The site perimeter is the outer edge of the area which
is permitted to receive waste. The wells should be placed at the site perimeter between
the filled area and the areas off site where gas migration would be a potential threat to
public health or safety.

Samples should be taken from six feet below the surface. When the sampling wells are no
longer in use, the wells should be closed using Department of Water Resources published
criteria.

B. Protocol

1. Equipment Description

a. Pump with diaphragm made from non-lubricated Viton* rubber.

b. Battery to operate pump

c. Tedlar®bags

d. Various fittings

e. Flame ionization detector, or similar detector, with a lower detection limit of 2 ppm
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methane.

2. Sampling Procedure

If the disposal site has a gas collection system and the system does not operate
continuously, then the probes should be sampled with the system operating and immediately
before the system is restarted after an off period.

a. Attach the pump to the well.

b. Attach the Tedlar® bag and take a 10 liter sample.

c. Check the sample for total organics as methane.

d. If the integrated surface sample was used, and if the methane concentration exceeds
1,000 parts per million, check the sample for the Attachment 1 compounds.

•
3. Data Reporting

For each sample, the owner should record:

a. Date, time, and sample location

b. Percentage of total organic compounds measured as methane using a flame ionization
detector, or similar detector, with a lower detection limit of 2 ppm, and if the
integrated surface sample was used, the concentrations of the Attachment 1 compounds in
the two samples with the highest concentrations of methane.

c. Whether any landfill gas collection system was operating.

V. CATEGORY H SITE TESTING

Upon approval by the APCO, a site owner may perform Category II site testing. This
testing is an alternative to the full testing described previously in these guidelines.
The tests are designed as a screening test for sites which meet the following criteria:
Filled area less than twenty-five acres, volume of waste in place less than 500,000 tons,
and no occupied buildings within one thousand feet of the site perimeter. These sites are
not likely to pose a health risk. Accordingly, these procedures apply so that limited
resources are directed at sites which pose the most significant health risk.

The test for the Category II site consists of an emissions screening, a landfill gas
sample, a limited ambient air sample, and limited off site gas migration testing. During
the emissions screening, the technician walks over the disposal site using a flame
ionization detector and records any readings above 50 parts per million total organics as
methane. In order to characterize the landfill gas, one landfill gas sample is taken from
the center of the site of at a suitable existing test well, and tested for the Attachment
1 compounds, methane, carbon dioxide, oxygen, and nitrogen. For the off site gas
migration testing, four probes are installed around the disposal site and tested for total
organics as methane.

To ensure that the site is adequately characterized, the Category II site will - also be
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required to complete the screening questionnaire in Attachment 3. The APCO will evaluate
the Category n site reports, and based on a review of the information submitted, may
require further testing.

A. Emissions Screening

To perform the emissions screening, the technician will need a portable flame ionization
detector, or similar detector, with a lower detection limit of 2 ppm total hydrocarbons as
methane and a topographic map of the disposal site. The technician will determine the
background level and then walk over the disposal site surface and note all readings above
50 ppm methane.

1. Protocol

a. Stand at the upwind end of the disposal site and hold the detector probed in the
clear, 10 feet off the ground. Note the reading taken after 1 minute. This is the
background level.

b. Walk to the center point of the disposal site. Walk over the central acre of the
disposal site in a pattern similar to that shown in Figure 2 above. The probe must be
held within three inches of the disposal site surface.

c. On the map, note the location of any reading above 50 ppm methane.

B. Landfill Gas Test

The owner will perform the landfill gas test at one site in the center of the disposal
site. The procedure for the landfill gas test is set out in Section II above.

C. Ambient Air Testing

The owner will perform ambient air testing by placing one ambient air sampler downwind of
the disposal site and taking one twenty-four hour sample. The sample should be tested for
the Attachment 1 compounds. If, however, chloroethene (vinyl chloride) was detected in
the landfill gas, the ambient air sample need only be tested for chloroethene (vinyl
chloride).

D. Gas Migration Testing

The owner will perform the gas migration testing as set out in Section IV above. The
owner will install 1 perimeter probe for each 1000 feet of disposal site perimeter to a
maximum of 4 probes. All probes will be tested for total organics as methane.

£. Screening Questionnaire

In order to adequately characterize the Category II site, the owner should also complete
and submit the screening questionnaire in Attachment 3.

VI. QUALITY ASSURANCE FOR SAMPLING

A quality assurance plan for landfill gas testing should be prepared and submitted to the
APCO as pan of the monitoring plan. The following quality assurance tasks" are listed as
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an example of the information which should be included in the plan.

A. Quality Assurance Objectives

Quality assurance procedures for landfill gas testing are designed to perform two primary
functions. The first is to establish the necessary quality control activities relating to
sample collection, sample analysis, siting of ambient monitors, and data validation.
Secondly, the plan provides for assessment of data quality in terms of precision,
accuracy, and completeness.

B. Sampling Methods

Specific sampling methods will be prepared in a monitoring plan for review by the APCO.
The methods should include equipment specifications, acceptance testing, sample handling
and chain of custody procedures such as length of time before analysis, temperature
control on samples, and shipping procedures to prevent sample loss. The monitoring plan
will outline measures to protect the sampling apparatus and media from interference or
damage due to rain. Use of chain of custody forms is recommended. A sample chain of
custody record is attached as Appendix C. Field data sheets will be used to record
sampling date and location, initials of individuals conducting sampling, analysis and data
reduction, sample number, initial and final time and flow, malfunctions, leak checks, and
weather conditions (e.g., rain) which could influence sample results. The initial and
final flow will be averaged for the 24-hour sampling period if a flow controller is not
used. Procedures for sampling with Tedlar bags, including testing, leak checking, and
reuse are contained in a separate ARE document.

A site description form should be included for each monitoring site listing sampling
height, distances to obstructions, and showing the monitoring location with respect to the
waste site on a map with scale.

Ambient sampling precision will be calculated from at least 2 samplers collocated at a
site of expected maximum concentrations. The samplers should be located between 6 and 12
feet apart. Collocated samples will be collected daily for the 3 days of ambient
sampling. One sampler will be designated as the primary sampler and the others will be
designated as duplicate.

C. Analysis Methods

When possible, ARE approved methods for sample preparation and analysis should be used.
If modifications are necessary, the changes should be fully documented in the monitoring
plan and validation testing conducted. Validation testing should provide an assessment of
accuracy, precision, interferences, applicable concentration ranges, recoveries, and
limits of detection of the alternative method.

Each method developed for sample analysis should be documented in a Standard Operating
Procedure and be available for review by the APCO before monitoring begins. The method
documentation should include the quality control activities necessary to routinely monitor
data quality such as the use of control samples, field blanks, and duplicate samples. The
method should also include the frequency of analysis for quality control samples.
Analysis of control samples is recommended before each day of lab analysis and after every
tenth sample. Control samples should be analyzed to be within control limits previously
established by the laboratory performing the analysis. If results are outside the control
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limits, the method should be reviewed, recalibrated, and the control sample reanalyzed.
Field blanks should be included with each batch of samples. The identity of field blanks
and Held spikes should be unknown to the analyst.

D. Calibration Procedures

The monitoring plan will specify calibration procedures including calibration intervals
for recalibration, calibration standards, environmental conditions for calibrations, and a
calibration record keeping system. When possible, National Bureau of Standards traceable
gas standards should be used for calibration of the analytical instruments in accordance
with standard analytical procedures which include multiple calibration points that bracket
the expected concentrations.

If elapsed time meters are used, rather than noting beginning and ending times, the meters
should be checked and calibrated to within ± 5 minutes for a 24-hour period. Samplers
operated with an automatic on/off timer should be calibrated so that the sampling period
is 24 hours ±15 minutes.

Flow meters or flow controllers with critical orifices should be calibrated against a
referenced flow meter at the initiation of a monitoring period.

Sampling flows should be checked in the field and noted before and after each sampling
period. Before flows are checked, the sampling system should be leak checked. The
initial flow should be within ± 10% if a calibrated pressure transducer is used to check
flows or within ± 15% if a calibrated rotameter is used. Flow meters should be
recalibrated if flows are found to be outside of these control limits.

E. Preventative Maintenance

To prevent loss of data, spare pumps and sampling materials should be kept available in
the field by the operator. A schedule should be prepared for checking sampling pumps,
meteorological instruments, extension cords, crimps in sampling tubing, and leaks.

F. Data Validation - Precision, Accuracy, and Completeness

Average precision and accuracy, and respective standard deviations should be calculated
for the entire data set. The following equation should be used to calculate data
precision.

P = Y - X x l O O
X

where: P = calculated data precision

Y = concentration from duplicate sampler
of collocated pair;

X = concentration from primary sampler
of collocated pair.
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Accuracy should be determined from the performance audit of flows or spiked samples and
should be calculated using the following equation:

A = Y - X x l Q Q
X

where: A = calculated data accuracy

Y = measured concentration of spiked sample
or measured flow;

X = known concentration of spiked sample or
known flow.

Data completeness should be calculated as a percentage of valid data compared to the total
possible amount of data if no invalidations had occurred. Data will be invalidated if the
power is out at a site and the length of a sample cannot be verified, or if the sampling
medium breaks during sampling or shipment for analysis. Data will be corrected to reflect
discrepancies in the sampling flow based on the results of a flow audit.

G. Performance Audits

For sampling with sorbent tubes, a referenced flow measuring device with a standard
limiting orifice should be used to verify the indicated flows on the samplers. Flow
audits should be conducted at least once during a monitoring period. Analytical audits
should be conducted by spiking samples with referenced standards or by having another lab
analyze split samples for comparison of results.

H. Quality Assurance Reports

Quality assurance activities and data will be summarized by the staff conducting the
sampling and included as an attachment to the final data summary.

VII. TEST REPORT EVALUATION

HSC 41805.5(g) requires APCOs to evaluate the test reports. The test report data required
by July 1, 1987 provides preliminary information on ambient air concentrations and
landfill gas composition. If, after consulting with the Department of Health Services and
the California Waste Management Board, an APCO determines that levels of tested air
contaminants pose a health risk, the statute requires the district to take remedial
action. Remedial action may include further ambient air monitoring, landfill gas testing,
or installation of a landfill gas collection system.

If a district determines that a site poses a health risk, extended ambient air monitoring
is recommended as pan of the mitigation process. Additional air monitoring is also
recommended at sites where the potential for public exposure or need for remedial action
is uncertain. HSC 41805.5 (f) provides that districts may reevaluate the status of a site
and require additional testing as necessary.
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ATTACHMENT 1

SPECIFIED AIR CONTAMINANTS

COMPOUND

Chloroethene (Vinyl Chloride)

Benzene

1,2-Dibromoethane (Ethylene Dibromide)

1,2-Dichloroethane (Ethylene Dichloride)

Dichloromethane (Methylene Chloride)

Tetrachloroethene (Perchloroethylene)

Tetrachloromethane (Carbon Tetrachloride)

1,1,1-Trichloroethane (Methyl Chloroform)

Trichloroethylene

Trichloromethane (Chloroform)

Detection Limits, ppb

CH2:CHC1

C6H6

BrCH2CH2Br

ClCI^CH^l

CH2C12

C12C:CC12

CC14

CH3CC13

HC1C:CC12

CHCL

Air

2

2

0.5

0.2

1

0.2

0.2

0.5

0.6

0.8

Disposal site

500

500

1

20

60

10

5

10

10

2
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ATTACHMENT 2

The choice of analytical method is left up to the individual laboratory performing the
analysis. The methods provided in Attachment 2 are provided as examples of methods which
can be used to sample and analyze for the specified air contaminants identified in
Attachment 1. The methods are used by ARB laboratories to quantify the compounds listed
at or below the detection limits specified in Attachment 1. Table 2-1 summarizes the
method detection limits achievable by these methods and the detection limits to be
reported for these guidelines:

TABLE 2-1: METHOD DETECTION LIMITS

COMPOUND

Chloroethene (Vinyl Chloride)

Benzene

1,2-Dibromoethane (Ethylene Dibromide)

1,2-Dichloroethane (Ethylene Dichloride)

Dichloromethane (Methylene Chloride)

Tetrachloroethene (Perchloroethylene)

Tetrachloromethane (Carbon Tetrachloride)

1,1,1-Trichloroethane (Methyl Chloroform)

Trichloroethylene

Trichloromethane (Chloroform)

Method Detection Limits, ppb
Guideline Haagen-Smit Aerometric Data

Laboratory Division

2

2

0.5

0.2

1

0.2

0.2

0.5

0.6

0.8

-

0.5

0.01

0.2

1

0.004

0.02

0.004

0.005

0.004

1

0.5

0.005

0.1

0.6

0.01

-

0.004

0.02

0.02



September 1986

AIR RESOURCES BOARD
PROCEDURE FOR THE SAMPLING AND ANALYSIS

OF ATMOSPHERIC C, TO C0 HALOGENATED HYDROCARBONS'1

Method 103
Revision 1

Haagen-Smit Laboratory Division
State of California
Air Resources Board
9528 Telstar Avenue
£] Mon'.o, CA 91731



Procedure for the Sampling and Analysis
of Atmospheric Ci to Cz Halogenated Hydrocarbons

Method 103

1 Introduction

1.1 This procedure describes a method of sampling and
analyzing atmospheric concentrations of Ci to Ca
halogenated hydrocarbons in the range of 0.004 to
1.0 parts per billion (ppb).

1.2 Lower concentrations may be analyzed by increasing the
sample volume and using a cryogenic trap to concentrate
the sample.

1.3 Higher concentrations may be analyzed by direct inject-
ion of a diluted sample into a sample loop of a gas
chromatograph.

1.4 Compounds which can be analyzed by this method are:

1.4.1 Dichloromethane, CH2C12, (methylene chloride)

1.4.2 Trichloromethane, CHClg, (chloroform)

1.4.3 1,2-Dichloroethane, CICHgCHgCl, (ethylene dichloride, EDO

1.4.4 1,1,1-Trichloroethane, ClgCCHg, (methyl chloroform)

1.4.5 Tetrachloromethane, CC1., (carbon tetrachloride)

1.4.6 Trichloroethene, C12C=CHC1, (trichloroethylene, TCE)

1.4.7 1,2-Dibromoethane, BrCHgCHgBr, (ethylene dibromide, EDB)

1.4.8 Tetrachloroethene, CIrC=CC1_, (perchloroethylene, PERC)
£* tL

2 Method

2.1 Air is sampled into a Tedlar bag at a calibrated and
controlled flow during selected time intervals as des-
cribed in Appendix A, "Procedure for Atmospheric Ted-
lar Bag Sampling".

2.2 A measured volume of the air sample is transferred by
a syringe into the chromatograph.

2.3 The components are separated by a specified column and
analyzed by an electron capture detector.

2.4 An electronic integrator quantitates the halogenated
hydrocarbons by integrating the peak areas and cal-
oulat-ing concentrations from a factor determined dur-
ing calibration with a h'-.logenat^d hy Jroi'ar



standard mixture.

3 Apparatus

3.1 A sampler with bags is required for each site. The
sampler and bags are prepared and operated as des-
cribed in the "Procedure for Atmospheric Tedlar Bag
Sampling".

3.2 A gas chromatograph (GO equipped with a gas inject-
ion valve and freeze-out trap inlet system is required.
An electron capture detector is used.

3.3 One GC column is required: A glass column (6 ft x
1/4 in O.D.) packed with 0.2 percent Carbowax 1500
on Supelco 80/100 mesh Carbopac C.

3.4 Other GC supportive apparatus used are a strip chart
recorder, a remote controller, and an electronic
integrator.

3.5 Ground glass syringes (50, 100, and 250 mL capacity)
or other suitable devices to accurately transfer air
samples from Tedlar bags to the sample inlet of the
GC are used.

3.6 A large air-tight chamber is used to prepare standard
gas mixtures.

3.7 The cryogenic traps holding the liquid nitrogen are
Dewar containers.

4 Reagents

4.1 All gases used in the GC analysis shall be of the
highest commercial quality available.

4.2 Helium shall have a purity of 99.995*.

4.3 Halogenated hydrocarbons reference liquid standards,
99% purity as listed in 1.4 are used to prepare a
10 ppb working standard mixture which is used as a span
gas.

4.4 A mixture of 10 percent methane in argon is used as
make-up gas in the GC.

4.5 Commercial liquid nitrogen (b.p. = -196°C) is used to
cool the freeze-out trap.

5 Procedure

5.1 Bags and samplers are fabricated, tested, and operated
as described in Appendix B, "Pr-ocpdur^ for the Fabri-
cation ami Testing of Sample Bftt'.<->"



5.2 The air sample is analyzed for Ci to C2 halogenated
hydrocarbons by using either the loop method or the
freeze-out trap method. The freeze-out trap method is
used for ppb to ppt (parts per trillion) concentrations.

5.2.1 The procedure for the loop method follows:

5.2.2 The air sample is transferred from the gas sample bag
and injected into the sample loop of the GC using a
clean 100 mL syringe fitted with a Luer-lok to quick-
connect adapter.

5.2.3 The gas sampling valve (rotary type) is equipped with a
1 mL loop.

5.2.4 The gas sampling valve is rotated and the sample enters
the GC analyzer and is separated into component com-
pounds.

5.2.5 A Carbowax 1500/Carbopak C column is used to separate
the halogenated hydrocarbons. Typical operating con-
ditions for the gas chromatograph are:

25 mL/min helium carrier gas flow
40 mL/min 10% methane in argon make-up flow gas
80 C 10-port valve compartment temperature
150 C injection port temperature
350 C detector temperature
6 to 160 C at 8 C/min programming column temperature
Backflush: 23 min.

5.2.6 Each separated component passes through the electron
capture detector and yields a response proportional
to its response factor and concentration.

5.2.7 Concentrations of halogenated hydrocarbons may be cal-
culated using an electronic integrator.

5.3.1 The procedure for the freeze-out method follows:

5.3.2 Immerse the sample trap in liquid nitrogen (LN~) and
allow the temperature to stabilize while maintaining a
flow of helium through the system.

5.3.3 After discarding about 50 mL of the sample, withdraw
exactly 100 mL from the sample bag with a 100 mL syringe
and transfer the sample into the trap.

5.3.4 Backfill the syringe with another 40 raL of helium and
flush the 40 mL tl rou£h the trap; then flush the
carrier helium thr ou^ij the t-rap for three minutes.

5.3.5 Isolate th^ cryogenic trap by using the isolation valve
which allnwr; the cj-.-rier gay to by-pass the trap.



5.3.6 Replace the LN2 Dewar flask with a Dewar containing hot
water at about 90 deg C.

5.3.7 Allow the trap to warm up.

5.3.8 Inject the sample into the carrier gas stream by turning
the GC sampling valve. The gas sample enters the GC
analyzer and is separated into component compounds.

5.3.9 The instrument operating conditions are the same as
those described in Section 5.2.5 above.

5.3.10 Each separated component passes through the electron
capture detector and yields a response proportional
to its response factor and concentration.

6 Calculations

6.1 The concentrations of halogenated hydrocarbons, in ppb,
are calculated by an electronic integrator using the
external standard method.

6.1.1 Concentration = Area x Response Factor x Dilution Factor

6.2 The Response Factor (RF) is calculated during calibration
by the equation:

RF = Concentration
Area

6.2.1 Dilution Factor = Total volume of diluted sample
Initial sample volume before dilution

6.2.2 Replicate calibrations are averaged and the arithmetic
mean is stored as the RF for subsequent analyses.

o
6.3 Concentrations may be converted from ppb to mg/in~

by means of the following formula:

mg/m3 = P x (M.W.) x (ppb) x (106)
(82.05) X (T)

Where:

P = Pressure in atmospheres
M.W. = Molecular weight of corresponding

halogenated hydrocarbon
82.05 = Gas constant in cm x atm./ °K-mole
T = Absolute temperature ( K).

3 36.4 The concentration unit mg/m is equivalent to "ng/cm



7 Quality Control

7.1 Quality control procedures are followed in two areas:
sampling and analysis.

7.2 The quality control procedures used in sampling are:

7.2.1 The Tedlar bag samplers are checked every 6 months for
leakage and contamination. The interval is shortened
if any malfunction is suspected. A written record is
maintained of the history of each sampler. (See
Appendix A).

7.2.2 The Tedlar bags are checked for leakage and contamin-
ation before being used for sampling. A log book is
maintained with a complete history of bag usage.
(See Appendix B).

7.3 The quality control procedures used in analyzing the sample
are:

7.3.1 The accuracy of the method has not been determined.

7.3.1.1 Every six to nine months a calibration standard is prepared
in a glass-lined Pfaudler Chamber maintained by the Environ-
mental Laboratory Section of the Haagen-Smit Laboratory.

7.3.1.2 The chamber is repeatedly evacuated and flushed with zero
air until it is shown by gas chromatographic analysis to
be free of any significant contamination.

7.3.1.3 To prepare the standard, the chamber is re-evacuated and
filled with zero air to a pressure of 5 psia.

7.3.1.4 A measured volume of a volumetrically prepared solution
of halogenated hydrocarbons in methanol is injected via
a heated injector into a stream of zero air as it is
flowing into the chamber. The volume of the solution
injected into the chamber is chosen so as to give the
desired gas phase concentration of halogenated hydro-
carbons when the chamber is pressurized to 16 psia with
zero air.

7.3.2 Calibration standards are prepared periodically. The
accuracy of the standard is verified and the pro-
cedure validated by comparing the concentration of
tetrachloroethene in the chamber to "chat of an NBS
standard.

7.3.2.1 A newly prepared chamber working standard is rejected
unless the tetrachlcroothene concentration based on
calculation agrees w^hin + /- 5% of tne value
determined by analysis, using the NBS standard for
calibration.
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7.3.2.2 A newly prepared chamber working standard is rejected
unless the relative response factors for all eight
halogenated hydrocarbons of interest fall within
+/- 10% of the historically established mean values.

7.3.3 A working chamber standard is checked at least every
three months for conformity to criteria 7.3.2.1 and
7.3.2.2.

7.3.3.1 A new standard is prepared as frequently as required as
determined by the above mentioned criteria.

7.3.3.2 Any reports generated after the standard ceases to be
demonstratively within the established tolerances shall
contain a cautionary explanation.

7.4 The gas chromatograph is calibrated periodically.

7.4.1 Calibration factors are determined on the basis of the
mean values of the previous calibration runs which meet
the criteria of 7.4.3.

7.4.2 Each day a calibration check is performed using the
Pfaudler chamber standard to span the instrument.

7.4.3 If the response for each compound of interest is within
10% of the established calibration value, the established
calibration factors are retained.

7.4.4 The calibration check is repeated if the response of the
instrument has changed by more than 10% from the established
values.

7.4.5 If the response is still out of tolerance, a quality
assurance report is submitted, remedial action is initiated,
and new calibration factors calculated.

7.4.6 Blank samples shall be analyzed daily after the calibration
is completed and, whenever necessary, between samples.

7.5 The linearity of the instrument is checked periodically.

7.5.1 A gas chromatographic multipoint linesarity check is
performed annually with standards of at least four
different concentrations and four replicate runs for
each concentration. The concentrations should include
the anticipated range of sample concentrations above
the limit of detection.

7.5.2 The mean-square eiror due tc lack of fit about the
regression line ir compared to the total mean-square
error of the independent, replicates about their
individual means, 'the calibration is acceptea if
the F-rat-io is ] er. 3 than the i'5% rejection liuit.



7.5.3 A repeated multipoint calibration should not differ
from the previous calibration by more than 10%.

7.5.4 Any region of concentration that deviates more than
5% from the least-square line is considered nonlinear.

7.5.5 Data is reported only for compounds whose concentra-
tions lie in the linear range.

7.6 Limits of detection are established.

7.6.1 The limit of detection (LOD) is based on three standard
deviations (SD) of runs near the LOD (within 10 SD of
the LOD, Winefordner and Long, 1983).

7.6.2 The LOD should be determined at least on an annual
basis.

7.6.3 If the instrument response changes by more than 15%, the
instrument must be checked and the LOD redetermined.

7.6.4 The presence in a sample of a very large adjacent
peak will often raise the LOD in the sample.

7.7 Analytical instruments have quality control procedures.

7.7.1 Column conditions are checked periodically and as needed.

7.7.1.1 All GC accessible parameters is logged when a
column is first installed. These parameters are
checked daily and recorded on integrator reports.

7.7.1.2 The efficiency and resolution of the column are
checked every month. If the tests show more than a
10% change, the column is replaced.

7.7.1.3 If the headpressure required to maintain a specified
flow through the column increases by more than 100%,
the column is replaced.

7.7.1.4 If the drift of retention times of peaks results
in peak misidentification, all instrument parameters
are checked.

7.7.2 Replicate analyses are a quality control procedure.

7.7.2.1 A duplicate analysis is performed on at least one
sample per day.

7.7.2.2 If the duplicate analysis (replicate) differs by more
than 20%, and if the concentration of the sample is
higher than 3X LOD, then an additional analysis is
performed.
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7.7.2.3 If the range of the replicate analyses is greater than
the mean and if the concentration of the sample is
greater than 3X LOD, the analyses are not acceptable.

7.7.2.4 If the range is within 20%, the mean and the standard
deviation are reported.

7.7.2.5 If there is any reason to suspect the presence of an
interferent (peak broadening, shift of retention time,
shoulder formation, etc.), peak identification is
verified using another analyzer (GC/MS), detector, or
column.

7.7.2.6 When spiked samples are analyzed, the peak height and
peak area ratios of the spiked and unspiked samples
must be consistent.

7.7.3 Compound confirmation is a quality control procedure.

7.7.3.1 Ten percent of the analyses are confirmed by a different
analytical system (different column or different
detector, e.g. GC/MS).

7.7.3.2 If the confirmatory and the routine analyses differ by
more than 20%, none of the analyses are acceptable.

7.8 Analytical reports undergo quality control procedures.

7.8.1 Data storage: raw data transmitted from the integrator
are stored unmodified in electronic storage. Data are
archived according to date, site, analyses, and project
for easy retrieval. These data are kept for 3 years in
the laboratory electronic storage.

7.8.2 All data above the minimum detection limits are reported
to the requesting agency in hard copy or electronic
format.

7.8.3 All reports are reviewed by at least two qualified
staff before they are released.

8 Critique ̂nd Comments

8.1 Lower limits of detection have been established using
the prescribed instrument conditions and using a
100 mL sample with the freeze-out trap technique.

8.1.1 Table 8.1.1 lists the lower limits of detection for the
the compounds analyse': by this method.

8.2 Interferences are not usually a serious problem for
light halogenat c'd 1;. .ir., c arbor, anevly^is when the
electron Culture c ?t«r-v V-or i > used.



8.2.1 The electron capture detector is selective for the
measurement of halogenated hydrocarbons. It is
virtually insensitive to other hydrocarbons thus
eliminating interferences from non-halogenated
hydrocarbons.

8.2.2 Any halogenated hydrocarbons present in the sample
having retention times very similar to the compounds of
interest under the operating conditions described in
this method will interfere. Therefore, proof of chem-
ical identity requires confirmation.

8.2.3 Water vapor at normal ambient humidity in the sample
does not interfere with the separation and quantifi-
cation of halogenated hydrocarbons.
•

8.2.4 High concentrations of nitrogen oxides (500 ppm) and
sulfur oxides (50 ppra) interfere in the determination
of methylene chloride in the samples of stack
emission sources.

8.3 The procedure described herein has both advantages and
disadvantages:

8.3.1 This method provides a simple way of air sampling.
The concentrations of halogenated hydrocarbons in the
range of interest are stable for more than 24 hours
in the bag, providing sufficient time for the
analysis.

8.3.2 The sample is easily and repeatedly introduced into
the instrument by means of a gas sampling valve.

8.3.3 A representative composite sample is readily obtain-
ed for any selected time interval because the air
sampling flow rate is constant.

8.3.4 Both the upper and the lower limits of detection can
be extended by concentrating a larger volume of the
sample with a freeze-out trap or by diluting the sample
in a Tedlar bag with nitrogen or by loop injection.

8.3.5 Interferences can be eliminated by selecting chromato-
graphic conditions.

9 References
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CAUT.ION Laboratory Operations Involving Carcinogens

Most halogenated hydrocarbons are identified as human
carcinogens; therefore, appropriate precautions should
be observed when handling these compounds. Do not
release halogenated hydrocarbon vapors to the laboratory
atmosphere at any time. When venting or purging, the
vapor must be routed to outside air. The OSHA regula-
tions pertaining to the use and handling of halogenated
hydrocarbons are published in Title 29 of the Code of
Federal Regulations available in the Federal Register,
Volume 40, May 28, 1975, pp. 23073.
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TABLE 8.1.1
LIMITS OF DETECTION

Compound

Methylene Chloride

Chloroform

Methyl Chloroform

Carbon Tetrachloride

Trichloroethylene

Ethylene Dibromide

Perchloroethylene

Ethylene Bichloride

.rait of
ttection
ppb

0.

0.

0.

0.

0.

0.

0.

1

004

004

02

005

01

004

2

Concentration Mean
Area

ppb

1.

0.

0.

0.
0.

0.

0.

0.

0.
0.

37

006

004

028
01

0064

009

0047

3
09

8,

8,

34,

13,
2,

15,

3,

102,

61,
26,

230

290

000

900
400

600

150

700

778
677

Area
St.Dev.

800

197

3600

676
320

515

430

6080

4811
2143

n

6

b

5

5
6

5

5

5

6
5

% Rel
St.Dev

9.

2.

10.

4.
.13.

3.

13.

t;%.• .

7.
8

7

4

6

9
3

3

7

9

8
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Method 102 Revision 1

Procedure for the Sampling and Analysis
of Atmospheric Benzene

Method 102

1 Introduct i on

1.1 This procedure describes a method of sampling and
analyzing atmospheric concentrations of benzene in the
range of 0.5 to 1000 parts per billion (?pb).

1.2 Lov;er concentrations may be analyzed by increasing the
sample volume and using a cryogenic trap to concentrate the
sample.

1.3 Higher concentrations may be analyzed by direct injection
of a sample into a sample loop of a gas chromatogr&ph.

2 Method

2.1 Air is sampled into a Tedlar (polyvinyl fluoride) bar! at
a constant rate (30 to 40 mL/rain) during selected tirce
intervals by means of an automatic sampler.

2.2 J After sampling, the ambient air bag sample is returned to
the laboratory for analysis.

2.3 The sample is introduced into the gas chromato^raph (GO
sample stream by means of gas injection valvos and ana-
lysed by a photoibhization detector.

2.4 The GC data system quantitates benzene by integrating the
peak area and calculating the concentration from factors
determined during calibration with standards.

3 Apparatus

3.1 The sampler system consists of a diaphragm pump with a
by-pass flow constrictor, a solenoid valve, a flow meter
with a flow control valve, pressure regulator, fittings,
and tubing to convey air samples to tho Teflon ~bs.£. The
entire assembly, including a 7-day timer and associated
electrical circuitry to control the filling of the £:ampj.c-
bags, is compactly mounted on a metal chassis find operate;:
on a 110 VAC power supply.

3.2 Tedlar ba;>s, 2 tnil thickness, 50 liter capacity, equipped
with stainless steel quick disconnect fittings are used
to contain the cample. The- b£4's c-re prepared in coni'ornity
with the ARB document."Procedure for Fabrication and
Tenting of Ŝ ;ip?.e Ba&'s:", (see Appendix li). For cc-.rr.i-liur!,
tho bztjjfs *re placed in rigid op?quo containers to pi-.otc---.-u
t.hoir contents: from th»: sunlight.



Method 102 Revision 1

3.3 A gas chromatograph equipped with a gas sampling valve
and either a sample loop or freeze-out inlet system and
a photoioniaation detector is required. The detector
operates at 10.2 eV. | ;

3.4 A freeze-out system consisting of a U-shaped stainless
steel trap filled with stainless steel clippings is
used to concentrate the sample.

3.5 A stainless steel column (6 ft x 1/8 in) packed with
10% N,N-bis(2-cye>noethyl)fnrmamide on 100/120 mesh
Chromosorb PAW is used.

3.6 For a confirmation of the benzene analysis, an alter-
nate column .should be used such as a stainless steel
GC column packed with 10% tricyanoethoxy propane (TCEP).

3.7 An analog recorder and an electronic integrator to
quantify peak areas are required.

3.8 Ground glass syringes (100 mL capacity) or other suitable
devices are needed to transfer air samples from the
Tedlar bag to the GC sample inlet.

4 Kj?ag.ents

4.1 The primary standard used in thir analysis should be
the National Bureau of Standards (NES) bensene standard
reference material.

4.2 Helium with a minimum purity of 93.995% should be used.

4.3 Commercial liquid nitrogen (b.p.=-196°) is used to cool
freeze-out trap.

5 Procedure

5.1 All bags and samplers are prepared for sampling as out-
lined in Appendix A, "Procedures for Atmospheric Bag
Sampling".

5.?. The ail1 sample : if; analysed for hoiv.̂ nc hy usiu£ either
the locji method cr •the f reerre-cvt, m-r-thod. The ire?•-.?--.-• ~
out method is\ used for lower benrene concentrations; of
less than 2b ppb.

5.2.1 The procedure far the loop method follows:

5.«''.. 1.1 Transfer the air sample from the air sample bag and
inject'it .into th-? rumple loop of Vv? itas chromato.'r.-ph
tjj.'int! * 100 ml, r.yrinfjp fitted with :.• l.uer-lok to
qu i ok- c:s.'nn«c t adapt e r.

?!'.»• r.'-:!: F-'-n-plinG v';i'!vr: Ij.j-: t, fi:-.-:.-..; v.-IMII,-- r5cjn,̂ ''r- lorr> c.;
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5.2.1.3 Rotate the gas sampling valve. ' This causes the sample
to enter the gas chromatographic analyser.

5.2.2 . The procedure for the freeze-out method follows:

5.2.2.1 Immerse the sample trap in liquid nitrogen (LN0) and
allow the temperature to stabilize (approximately 5 min).

5.2.2.2 After flushing the syringe with about 40 mL of the sample
withdraw exactly 40 mL from the sample bag with the
syringe.

5.2.2.3 Transfer the;sample into the trap.

5.2.2.4 Backfill the syringe with 40 mL of helium and flush
the 40 mL through the trap; then flush helium through
the trap for 2 minutes at 100 mL/min.

5.2.2.5 Stop the helium flushing process.

5.2.2.6 Isolate the cryogenic trap by using the isolation v&lve,
which prevent the escape of the cample.

5.2.2.7 Remove the LN« Dewar from the trap and replace it
with a Dewar 'containing hot water at. about 60 degC.

5.2.2.8 Allow the trap to warm up.

5.2.2.9 Actuate the sampling valve, thereby causing the carrier £a<
stream to flush the sample into the gas chroniatograph.

5.3 With the suggested stainless steel column (see item 3.5),
typical operating conditions for both loop and freeze-
out methods are:

Helium flow: 20 mL/min
Heating-bath temperature
for cryogenic trap: . 80 degC
Column temperature: ambient
Detector temperature: ' 150 degC

5.4 Concentrations of benzene may "be. calculated by using a
chromatograpMc data system or any other suitable elect-
ronic integrating device.

6 Ca1culat ion

f-. '« The bc-.riZKjne cavjcc.r. --. • -'..-ion in .ppb is calculated by th-_-
systom u.c;in/, r .•• external standard method:

O'1'.-.-envruf.i • ..• Ari.!?i x C^l ib: :%i: Ion Vector
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6.2 The calibration factor (CF) is calculated during cal-
bration by the equation,

CF = cone :
Area

The replicate calibrations are averaged and the arithmetic •
mean is stored as the CF to .be used in subsequent analyses.

•o
6.3 Concentrations may be converted from ppb to ug/m° by

using the following formula:

ug/m3 = (P) x (MM) x <jBpbVx_LlQ?I
(82.05) x (tf

where: P = pressure in atmospheres

MW = molecular weight of benzene,
78. 11 g/mole

• ' 382.05 = gas constant, cm ..x_.&t!n
rooi x T

T = absolute temperature, degK.

7

7.1 Quality control procedures are managed in two areas:
sampling and analysis.

7.2 The sampling procedures use the following protocol:

7.2.1 '• The Tedlar bag samplers are checked every six months
for leakage and contamination. The interval is
shortened if any malfunction it suspected. A written
record is maintained of the history of each sampler.
(See Appendix A).

7.2.2 The Tedlar baj-'s are .checked for leakage and ccov-amir.a-
tion before br.iinrf used for sr.nvtO ing. , A ] op book is
maintained v/ith a complete history of bag ust-.gf;.
(See Appendix B) .

7.3 The analytical procedures use the following i>rctoco3 :

7.3.1 Cfil ibrations are ;?«r£onu:a£ pc-riodically. Accuracy of the
method covmot to .I ' -r-tvrrj ' .Jntd v/itliout an .icccj-i-. - I standard
re-i>Tenr%r- i K i t u r i ' l i . '.'••! : > fcrio iijde'p'fndent cr-cu:\?.cy
evaluation.

V.c- 1.1 A'i J'i'o t »*--..-.. ..iijc ••••:''•. ;-..ii- •-.• -j-:ii or? :-.- 1 -jf 0. XO I'-n fp^r-..:-
pc-r .'Ji: J ! i '1:1 ; !--;-i:-;^-- '.,• : ' , • > : • ": rj i>; :• .
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the concentration of a secondary working standard.

7.3.1.2 Any secondary standards prepared from the reference
standard must show the same response factor as the
original reference standard. Intercomparisons are
made on a monthly basis.

7.3.1.3 ,» A working standard, prepared by diluting an NBS
:* reference material of about 10 ppm to about 10 ppb,

is generally used for daily calibrations.

7.3.1.4 The stability of working standards must be such that
there is less than a 10% change in thirty days.

7.3.1.5 There shall be at least one working standard whose
concentration lies within the interval of 5 to 20 ppb.

7.3.1.6 A second working standard of a higher concentration
shall be prepared for use in two point calibrations.

7.3.1.7 A quality assurance audit of the stcindards is prepared
annually.

7.3.2 Calibrations are performed on a daily schedule.

7.3.2.1 The daily calibration consists of at least two calibra-
tion points bracketing the anticipated sample con-
centrations.

7.3.2.2 The calibration is repeated : if either the slope or the
response at the limit of detection (LOD) of the fitteo
line changes by more than 5%. If the calibration feils
on both runs, an MBS 0.25 ppm reference . standard is
used to validate the calibration.

7.3.2.3 If the lamp voltage is adjusted, allow time for the
lamp to stabili«-? and repeat the calibration.

7.3.2.4 A record is kept of the lamp voltage settings and all
preventativs maintenance procedures i.e. lamp replace-
ments, cleaning' of lamp windows.

7.3.2.5 Blank snrcples: arc run daily between calibrations and
sample analyses as necessary.

7.3.2.6 A nin£]e point nj.jan calibration may be substituted for
the tv/o point cat] ibraticn procedure for a maximum of
four conneouLivo d*iys provided the response factor
does not .chang"* by more than 10% during the- tir.io

Linearity iz r\ f *•••.•>-• that is checked periodically.

1 A ;0>:r oliro'n.-ji <>Fi -v- • • ] i rveivi r.y r.-ho-v'1: i? ptsr-'n »•:;.•••. i
Annually v/; :-.'n «.-r:; . It; m :i-. l---.-':^ •'•,
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centrations and 4 replicate runs for each concentra-
tion. The concentrations must bracket the anticipated
range of sample concentrations.

7.3.3.2 The mean-square error due to lack of fit about the
'regression line is compared to the total mean-square
'error of the independent replicates about their
individual means. The calibration is accepted if the
F-ratio Is • less than the 95% rejection limit.

7.3.3.3 'Any region of concentration that deviates more than
5% from the least square line is considered nonlinear.

7.3.3.4 Samples must be analyzed only in the linear range.

7.3.4 Limits of detection must be established.

7.3.4.1 The limit of detection (LOD) is based on three standard
deviations (SD) of runs near the LOD (within 10 SD
of the LOD, Winefordner and Long, 1983).

7.3.4.2 The LOD should be detex-mined at least on an annual
basis.

7.3.4.3 If the benzene calibration factor changes by more rhan
10%, The instrument must be checked and the LOD
redctermined.

7.3.4.4 The presence in a sample of a compound producing in
the chart display very larje adjacent peaks './ill
often raisrc the LOD in that sample.

7.3.5 GC column condition parameters should be checked and
documented.

7.3.5.1 All GC accessible parameters should , be ' logged when
a column is first installed.' These pararac-ters should
be checked daily t-nd recorded on integrator reports.

7. 3. £.2 The efficiency MV\ resolution of tlv.> column should
be checked every thirty days. If the tests show
more than a 10% chtntfe the column r»e-?d?j

7.3.5.3 If the hcadpremsure required to maintain a specified
flow through the column increases by more than 300?;,
the coluiun nee-rls replacement.

7.3.5.4 If the d r i f t of r«?tc-ntio:i tjwcr: of the peaks? r&
in peak miL I'dentr jrication, all instrunent pr.i%ar.u;t<?.r.~
need to be ch<-.'.-k' ^ .

"•3.6 Keplical.c- frnrlvs-.'. an; 't»f=-rioni:ed rr'f.iJ ar]y .

7. '• C. 1 A o: i:"»l ii --H !.••• r."i.r-i. :: •, :.. .. . •!•..<•*..••,"•• r<r, t\\~ '(••".:. i. it
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7.3.6.2 If the duplicate analysis differs by more than 20%,
and if the concentration of the sample is higher than
3X LOD, then an additional analysis is needed.

7.3.6.3 If the relative standard deviation (RSD) of the
replicate analyses is greater than 15% and if the
concentration of the sample is greater than 3 x LOD,
none of the analyses for that day are acceptable.

7.3.6.4 If the range is within 20%, the mean and the .standard
deviation are reported.

7.3.7 Compound confirmation is a quality control procedure.

7.3.7.1 Ten percent of the analyses are to be confirmed by a
different analytical system (different column or
alternate detector, e.g. GC/MS).

7.3.7.2 If the confirmatory and the routine analyses differ
by more than 20%, none of the analyses for that day
are acceptable.

7.3.8 Analytical reports are filed.

7.3.6.'! Data storage: peak area and compound concent ra'ti or!
data are stored unmodified in the electronic storart-i.
Data are archived according to date, site, analysis,
and project for easy retrieval. These data ere kept
for three years in the laboratory electronic storage.

7.3.8.2 All data above the minimum detection limits are report
ed to the requesting agency in hard cc?y or electronic
format.

7.3.8.3 All reports are reviewed -by at least two qualified
staff hsfore they are released.

8 CrJLjbi_qvi e_a _r .n. . Conmien t n

8.1 The minimum measurable .concentration of, benzene has
been determined to be 0.5 ppb usiug proscribed
instrument: conditions i.e. 40 mL sample', cryogenic

. trap. •

8.1.1 Table 8.1.1 lists the lower limits of detection for t
*nd its associated ntatisr.ics

8.2 The ran;?'* of hvnsene- measurement it- 1.0 to ] 000 ppb.
Th.- uppn- limit moy b«? <?7:r-,ncli-.d by »•-:•:<. c-nditif* the
c.". .1 i I'i'.xl. j.c.'i ffir^cc-, by diluting 1 !i.;« f:..'.nipJ e, dr by

n.i 1-ii^ Ltamplo volume-.

f"-->y >Dr;'-^}\(: cr)if:V".v.i:j^ }>r-v-- •••-.:•. in •*•.:•'•• .r:.::vnlt h •>•';•••;:• ;
i ••• I.'.--.; '..'-. :>:i t j M" PI '.i-.i J ••? i !<:• l!:nt :.•'' b •.•"•••i\f MV--: -r \:-\i>
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operating conditions described in this method may
interfere with the quantification. Proof of chemical
identity for benzene requires confirmation by other
means .

8.3.1 Benzene is positively identified by means of a gas
chromatograph/mass spectrometer.

8.4 Advantages and disadvantages of Method 102 are listed
below:

8.4.1 The air sampling equipment is easily set up and in-
volves no liquids. The ambient concentrations of
bensene are are stable for at least 24 hours in the
Tedlar sampling bags if the sampling bags are kept
away from direct sunlight and are not exposed to
temperatures greater than 90°F.

8.4.2 A representative integrated sample is readily at-
tainable because the equipment samples at a con-
stant rate.

8.4.3 The sample is easily and repeatedly introduced into
the GC by us- ing a volumetric gas sampling valve or
cryogenic trap.

8.4.4 The lower concentration linit of th<? analytic may
be extended by concentrating the sample by freez-
ing out a larger volume of the

6.4.5 The polyvinyl fluoride (Tedlar) filru sample bag is
susceptible to leaks and permeation through the

8.4.6 The sample is susceptible to contamination when it
passes through the sampling system.
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Compound

Benzene

TABLE 8.1.1
LIMITS OF DETECTION

Limit of
Detection

ppb

0.5

Concentration

ppb

0.5

Mean
Area

2710

Area n % Rel
St.Dev. St.Dev.

282 10.4

j i
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METHOD NO. ADDL002

STANDARD OPERATING PROCEDURE FOR THE DETERMINATION

OF VOLATILE ORGANICS IN AMBIENT AIR USING TENAX TRAP ;

PRECONCENTRATION GAS CHRUHA10GRAPHY AND TANDEM

PHOTOIONIZATION/ELECTRDN CAPTURE DETECTORS

1.0 SCOPE

This document describes a procedure for the determination of volatile

halogenated hydrocarbons and aromatics having a boiling point of less

than 120VC. This procedure is based on documents received from the ARE

Haagen-Smit Laboratory, El Monte, as well as EPA Method TO!.

2.0 SUMMARY OF PROCEDURE

Ambient air is continuously sampled and collected in a Tedlar bag over a

24 hour period and immediately sent to the laboratory for analysis. A

sample from the bag is drawn through a sampling valve attached to a

Tekmar LSC-2 Tenax Sample Concentrator (see Figure I) with a vacuum pump

at 50 cc/min for four minutes (total sample volume: 20U cc). The

organic constituents are trapped on Tenax and when the collection is

complete, the Tenax is purged with 40 cc of helium to remove any trapped

moisture. The sample is then thermally desorbed onto the head of the GC

column. The GC column is temperature programmed and component peaks



eluting from the column are sequentially detected and quantified, first

by a'photolonlzation detector (PID) and then by an electron capture

detector (LID). The components are identified based on retention

times. Positive identification or confirmation requires the use of an

appropriately configured GC/KS.

3.0 INTERFERENCES/LIMITATIONS

a. Components having similar GC retention times will interfere, causing

mis identification and/or faulty quantisation.

b. Because of the very low sample concentrations, extreme care must be

: taken to insure that the sample is not degraded or contaminated by

the Tedlar sampling bag, sampling apparatus, or delayed delivery to

the laboratory. Exposure of the Tedlar sampling bag to temperatures

greater than 25*C should be minimized.

c. Only components of the sample vhich can be detected by PID/ECO

detectors will be quantified.

4.0 ; APPARATUS

.a. Varian Model 6000 Gas Chromatograph/PID/ECD system equipped with a
'. i ;

Varian Vista 402 dual channel data system.

b. Tekmar LSC-2 Sample Concentrator equipped with Tenax trap and

sampling valves as shown in Figure 1.

-2-



c. Matheson ModeV 8240 Mass Flow Controller accurately calibrated in

the 5-100 cc/min range.

d. Laboratory timer, accurate to within 0.1 minutes.

e. Gas tight microliter syringe, 60 ul.

f. GC column - 10' x 2 mm i.o. glass column packed with 1 percent

SP-1DOO on Carbopack B, 60/80 mesh.

5.0 REAGENTS

a. Primary Gas Standard (Scott Specialty Gases - Research Triangle

Institute Certified Series 1)

Compound Concentration (ppb)

Chloroform 107

Carbon tetrachloride 105

Perch!oroethene 106

Vinyl chloride 104

Benzene 107

-3-



b. ;Primary Gas Standard (Scott Specialty Gases - Research Triangle

Institute Certified Series 2)
. . . . !

Compound . Concentration (ppb)

1,2-Dlchloroethane 101

1,1,1-Trichloroethane 98

Trichloroethene 100

1,2-Dibrotnoethane 102

c. Stock Gas Standard - Scott-Marrin Blend (assayed against primary

cylinders)

' ' - . • • . - . •

Compound Concentration (ppb)
' i; . • .

Dlchloromethane 4272

Chloroform 528

1,2-Dichloroethane 3104

1,1,1-Trlchloroethane 424

Carbon tetrachloride 46

Trichloroethene 336

1,2-Dibromoethane 5

Perchloroethene 43

Vinyl chloride 4736

Benzene 1888
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d. Control Gas Standard - Scott-Harrin Blend (assayed against primary

cylinder)

Compound Concentration (ppb)

Dichloromethane 6

Chloroform 0.2

1,2-Dichloroethane 0.2

1,1,1-Trichloroethane 3.6

Carbon tetrachloride . 0.3

Trichloroethene 1.8

1,2-Dibromoethane : 2.5

Perch!oroethene 1.2

Vinyl chloride 3.3

Benzene 4.8

e. Surrogate Gas Standard (Scott-Marrin Blend)

Compound Concentration (ppm)

Bromochloromethane 10

1,3-Bromochl oropropane 33
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6.0 PROCEDURES

a. Sample Trapping

1. The preconcentratlon system 1s shown 1n Figure 1.

2. The high concentration Inlet 1s used for high concentration

calibration standards and for other samples with concentrations

.higher than ambient levels. The samplers introduced through

the high concentration Inlet and 6 port valve Into an

appropriate size loop of known volume.; The sample then passes

through a 10 port valve, mass flow meter, and vacuum pump.

Before an analysis, the system 1s leak checked by blocking the

sample inlet port and observing that the mass flow meter

reading drops to zero. The high concentration inlet then is

connected to a Tedlar sample bag valve and the gas bag valve is

opened. The loop is then flushed with sample gas for three

minutes. After three minutes of flushing, the 6 port valve is

reset so that the sample contained in the loop is carried into

the trap by the helium purge gas. This continues for three

minutes to ensure that all of the contents of the loop are

trapped.
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3. Ambient samples are Introduced from Tedlar bags as described

above, except that the sample loop 1s bypassed and the sample

goes directly to the 10 port valve. After flushing the system
1 ' i

with sample for three minutes, the 10 port valve is reset so

that 200 cc's of sample 1s trapped (50 cc/min. for four

minutes). After sample trapping is complete, the Tenax trap is

flushed with 40 cc of helium to remove water vapor and any

nonadsorbed reactive gases.

4. In both ambient and high concentration cases, after the sample

has been trapped, the Tekmar LSC-2 heats the Tenax trap to

180"C while the trap is swept with the G.t.'s internal carrier

gas for four minutes. The contents of the trap are thus

desorbed and collected on the head of the G.C. column. The

trap is baked out after the end of the desorption cycle. In

the bakeout cycle, the trap is flushed with helium purge gas

for eight minutes while being held at 225"C in order to prepare

the trap for the next cycle. After bakeout the trap is

isolated from the system and ready for the next sample.

b. Analysis

1. The concentrated sample 1s separated under the chromatographic

condition detailed below. The resulting chromatogram (see

Figure II) is then integrated and quantified by reference to

calibration standard gases.
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2. Instrument Conditions:

GC: Column: 10' x 2 mm i.d. glass column, packed with

1 percent SP-1000 on Carbopack B 60/80 mesh

Temperatures: Injection: 200"C

Detector: 350'C

Oven: 45*C, hold for four minutes,

b"C/min ramp, tc 210"C, hold

for eight minutes

Flow,Rates: Carrier: He, 20 cc/min

ECD make up: K2, 40 cc/min

Detectors: ECD: Range X 10, Attenuation X 32

PID: Range X 1, Attenuation X 32, 10.2

ev lamp

Cone; Tekmar LSC-2: Purge: 4 minutes

Desorb: 4 minutes at 180"C

Bake: 8 minutes at 225"C
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3. All blanks, standards, control samples, and ambient samples are

spiked with surrogate compounds by Injecting 50 microliters of

the surrogate gas standard (5.e.) during sample trapping. The

surrogate compounds, chosen such that they simulate the

characteristics of the analytes of Interest and are unlikely to

occur In the environment, are added to Insure that systematic

errors or equipment failures will be noted and corrected

promptly.

4. The first step in a calibration is to analyze a system blank.

This is done by trapping and analyzing a 200 cc sample of

auxiliary carrier gas. The system blank must be free of

interfering peaks. A system blank must also be run after a

high concentration sample is analyzed in order to detect any

carry-over within the system.

5. A calibration is performed using a 1.25 cc loop of stock

standard gas (S.c.). Two hundred cubic centimeters of helium

gas is passed through the loop to carry the standard onto the

trap. The calibration analysis 1s made as a normal analysis.

The calculated concentration value for each component should be

inspected to insure consistency with previous analyses. The

stored chromatographic information may then be used to

recalculate the response factors for the subsequent analyses.

The G.C. data system will not accept updated response factors

which are in excess of plus or minus 15 percent of historic

data.
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6. Following calibration, 200 cc of the control sample (5.d.) is

concentrated on the trap and analyzed. The control sample data

are plotted on control charts of the normal Shewhart type.

Upper and lower warning limits are plus or minus two times the

standard deviation. Any analysis which falls outside the upper

and lower warning limits is repeated and the laboratory quality

control officer is advised. Upper and lower control limits are

plus or minus three times the standard deviation. If any

analysis falls outside the upper or lower control limit, the

• method is discontinued until the out of control situation is

remedied. The laboratory quality control officer is advised

and provided with written documentation of the out of control

condition and how it was remedied. All data generated prior to

the out of control situation must be reviewed for possible

decertification by laboratory management.

7. Multipoint calibrations are conducted monthly. Each multipoint

calibration includes a trap blank and three standard

concentration levels to bracket the concentration ranges

expected in ambient air. If subsequent data indicate that the

resulting least squares analyses are consistently acceptable,

less frequent multipoint calibrations may be made.
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7.0 PERFORMANCE

a. All ambient field samples are analyzed 1n duplicate. The relative

error between analyses must be less than 20 percent. Duplicate

analyses having greater than 20 percent relative error must be

decertified.

b. The percent recovery of the surrogate is recoroed in the instrument

laboratory workbook for each analysis. If this value is outside the

80% to 120* range, the sample analysis must be repeated.

8.0 METHOD SENSITIVITY. PRECISION AND ACCURACY

The method sensitivity, precision and accuracy are outlined in Table I.

These data were produced with gaseous calibration standards, and using

carrier gas as the sample matrix. The relative accuracy of the method,

with the exception of dichloromethane, is based on reference to the

Research Triangle Institute Certified Gas Standards (NBS traceable).

Authoritative reference calibration standards for dichlororoethane are

under development at NBS but are not yet available. The concentration

value of the present standard was assigned by the commercial

manufacturer and found to be in good agreement with diluted pure

dichloromethane prepared in our laboratory. The absolute accuracy of

the method has not been determined by interlaboratory testing.
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Figure I

Sample Loop

Six Port
Valve

Helium Purge In

High Concentration Inlet

Ten Port
Valve

Vent

Ambient Concentration Inlet

Flow Control 1er
and Vacuum Pump

Figure 1. Schematic of concentrator system. Sampling Conditions
are: 200 cc volume, purge at 40cc/m1n, 1 m1n.» desorb at 180 C
for 4 m1n., bake for 8 mln. at 225 C.

SYSTEM GUIDE

Operational
Step

.oop Fill

.oop Trap -
imbient Trap
'rap Desorb
'rap Bake Out

Valve Position
6-Port

1
2
1
1
1

10-Port
1
1
2
1
1

LSC-2

1
1
1
2
1

Purge Gas
Off
On
Off
Off
On
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Table I

Method Sensitivity and Precision

Compound

Vinyl Chloride

Dichloromethane

1,1-Dichloroethylene

Chloroform

1,2-Dichloroethane

1,1,1-Trichloroethane

Carbon Tetrachloride

Trichloroethylene

Ben2ene

1,2-Dibromoethane

Tetrachloroethy1ene

Correlation
Coefficient

0.937

0.999

0.991

0.999*
0.999

0.999

0.9*9

0.999

0.998

0.974

0.994

Slope

0.946

0.976

U.966

0.901

1.054

0.989

0.9faO

0.992

0.960

1.067

1.U8U

R.S.D*
(Percent)

16

5

6

3

7

9

6

6

10

9

10

Detector

PID

ECD

ECD

ECD

ECO

ECD

ECD

ECD

PID

ECD

ECD

LOD
ppbv

0.8

0.6

0.05

0.02

0.1

0.01

O.OU5

0.02

0.5

O.OOb

0.01

* R.S.D. - Relative Standard Deviation at 5 x LOD, n = 5
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DATE • SIGNATURE
STATE OF CALIFORNIA

^ AIR RESOURCES BOARD
AZROMETRIC DATA DIVISION LABORATORY

Method For Determination Of Benzane, Xylenes/
Toluene And Ethyl Benzene In Ambient Air Using Tenax

Preconcentration And Gas Chromtography/Photoionization Detection

Introduction

This document describes a packed colum GC/PID method to separate and
quantitate the £-, n>-, and &-xylene isomers plus benzene, toluene and ethyl
benzene in ambient a"ir samples. This method consists of preconcentrating
ambient air samples using a Tenax trap and then thermally desorbing the
components onto a packed glass column for analysis by PID. Air-actuated
valves and data processing using a data system make this a highly automated
system.

Apparatus

1. Varian Model 6000 Gas Chromatograph/HNu photoionization detector (GC/PID)
system equipped with a Vista 402 Data System.

2. A sampling and analysis valve system consisting of a 6-port and 4-port
valve, 1/8' x 6" Ni trap filled with 60/80 mesh Tenax and an injection
system for standards ar. shown in Figure 1.

3. Matheson Model 8240 Mass Flow controller accurately calibrated in the
5-100 cc/minute range and a Metal Bellows Pump for sampling.

4. Gas-tight microliter syringes with on/off valves for injection of standard
gas mixtures.

Reagents and Standards

1. SRX-1806 benzene 10 ppm in nitrooen standard.

2. Chemical standards of highest purity available.

3. Methanol ACS grade.

4. Stock solutions for standards.
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Stock solutions are prepared by dilution of pure chemicals into methanol. The
f o l l o w i n g voljws are di luted to 50 ml using a volumetric f l a s k .

Stock Standard Gas Standard-ppciv Trap Standard-ppcv
Compound ul/50 ml (10 ul/250 cc) (50 ul/200 cc)

Benzene 182 40 10
Toluene 217 40 10
Ethyl benzene 250 40 10
c-xylene 246 40 10
m-xylene 251 40 10
]>-xylene 252 40 10

A 10 ul aliquot of the stock solution is injected into a 250 ml glass dilution
bulb filled with zero air. The bulb is heated in an oven at 40°C for 1 hour.
After equilibration, a gas-tight syringe is used to inject 1.8 ppb to 7.2 ppb
samples in order to construct a calibration curve. The following data in
Table I was obtained:

Table I

Correlation R.S.D. at 5.4 ppb M.D.L.
Compound Slope Coefficient (percent) (ppb)

Benzene 255 0.9998 1.3 0.5
Toluene 229 0.9996 5.6 1
Ethyl benzene 182 0.9995 2.7 0.5
£-xylene 169 0.9987 1.3 1
nj-xylene 185 0.9982 3.5 1
o-xylene 161 0.9563 1.4 1

M.D.L. = Minimum Detectable Limit * intercept + (3 x R.S.D. x Intercept)

Instrument Conditions

Col mm : 10 ft x 2 mn i.d. glass
5% SP1200/1.75% bentone on 100/120
Supelcoport

Injector Temperature
Detector Temperature
Detector Range
Detector Attenuation
PID Lamp
Valve Temperature
Flow Rate
Oven Temperature Program

200°C
1608C
XI
X32
10.2 eV
180°C
30 ml/minute helium
10°C for 1 minute

10°C to 45°C at 8°/minute
45CC to 100°C at 3e/minute
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Procedure

Apparatus shown in Figure 1.

1. With the 5-port valve in the 'Fill Position* and the 4-port valve closed,
the Teflon sampling line is attached to the Tedla: sample bag. The sample
line is then flushed for 5 minutes at a flow rate of 20 cc/minute. The
isolated Tenax trap is cooled to 30°C during this initial f lushing.
(Relays 2, 3, 1, 8 of f . )

2. When flushing is completed, the 4-port valve is switched to the 'Fill
Position' and sample is pumped through the trap for 10 minutes at 20 cc/
minute. At the beginning of the trapping the internal standard and
calibration gas standard are injected through the in-line injector into
the gas stream. (Relay 3 on.)

3. At the end of 10 minutes the Tenax trap is isolated (4-port valve closed)
and the trap heated to 210CC. The sample inlet is disconnected from the
Tedlar sample bag and connected to the auxiliary carrier gas supply to
sweep out any residual sample in the lines. (Relay 3 off, then Relay 8
on.)

4. The 6-port valve is switched to the 'Sweep Position* allowing the carrier
gas to be directed through the 4-port trap valve which is still in the
isolated position. (Relay 2 on.)

5. With the GC oven and data system ready the 4-port valve is switched to the
•Fill Position" and the data system and the column tecs>erature program are
started. (Relays 3, 7 on.)

6. The resulting chromatogram is analyzed and the results quantitated and
tabulates. (See Figure 2.)

Autoiration of this system has been accomplished by use of relay switches/
automatically actuated valves and a data system. The following chart details
the automation:

Relay 2
Relay 3
Relay 7
Relay 8

Time (Minutes)

0.00
0.01

10.01
10.10
12.00
13.00
23.00
24.00

6-port valve
4-port valve
data system
Ter.ax trap heater

Relay On

8
2
3, 7

Relay Off

2, 3, 7, 6

3

2, 3
3



TRAP SYSTEM

Tc '3.C.
injector

FILL POSITION

(Off Position) (On Position)

Carrier
gas in

l/8"x£"
Ni trac
packed wsth
60/80 Tenar

Tedlar
sample
bag

Auxiliary
carrier gas

To G.C.
injector

Carrier
gas in

SWEEP POSITION

6-por t \ S a m p l e out
Valve f—i—»- (vent)

l/8"x6"
Ni trap
packed with
60/80 Tenax
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Figure 2

Standard Aromatic Mixture
IDppb/component

Attenuation x 16
Range x 1 2

i

V I

Compound
10 ppb each

1. Benzene
2. Toluene
3. Ethyl benzene
4. £-xylene
5. m-xylene
6. o>-xylene

Retention Time
minutes

9.114
13.367
18.834
19.766
20.350
21.404



ATTACHMENT 3
SCREENING QUESTIONNAIRE FOR CATEGORY II LANDFILLS

SITE OWNERSHIP

Site name

Site location

Site address

Nearest Cross Streets

Current site owner

Street address

Mailing address

Contact Person Telephone Number

Previous site owners

Provide the name and mailing address of all the previous site owners with the most recent
owner first. (Attach additional pages if necessary.)

Owner Owner

Mailing Mailing
Address Address

Dates Dates

Owner Owner

Mailing Mailing
Address Address

Dates Dates



Company performing site maintenance

Mailing address

Contact person Telephone number

SITE HISTORY

Date site started receiving waste:

Percent of site filled by:

January 1, 1960 January 1, 1970

January 1, 1980 Today

Was the waste received by this site ever burned on a routine basis? YES NO

If yes, provide the following:

Date site started burning on a routine basis:

Date site stopped burning on a routine basis:

Has landfill gas migration ever been detected off site? YES NO

If yes, describe the event(s) in detail including date(s). (Attach additional pages if
necessary.)



Have landfill gas odors ever been detected off site? YES NO

If yes, describe the event(s) in detail including date(s). (Attach additional sheets if
necessary.)

Has any landfill gas, ambient air, or gas migration testing ever been conducted at the
site? YES NO

If yes, summarize the testing and the results including date(s). (Attach additional sheets
if necessary.)

Has this site ever been subject to any enforcement action by any Federal, state, or local
agency as a result of underground gas migration or gaseous emissions to the atmosphere?

YES NO

If yes, summarize the enforcement action(s) and reason(s) including date(s). (Attach
additional sheets if necessary.)



SITE DESCRIPTION

Type of fill (Circle appropriate line)

Canyon

Area (Trench)

Provide estimate for.

Total Site Acreage

Volume of Waste (cubic yards)

Minimum Depth of Waste (feet)

Average Depth of Waste (feet)

Average Thickness Of Existing Top Cover (feet)

Does This Site Have A Liner? YES NO

If Yes, Describe:

Pit

Other-Describe

Waste Disposal Area Acreage

Quantity of Waste (tons)

Maximum Depth of Waste (feet)

Type of Cover Material

Provide a map to scale showing the boundaries of the total site and the waste disposal
area.

WASTE DESCRIPTION

Estimate of Solid Waste Received (Total of entries for residential, commercial,
industrial, demolition, and other should add up to 100%.)

% Commercial

% Demolition

% Residential

% Industrial

% Other

Describe material under "other" and give its percentage.

Material Percentage



Were liquids ever accepted at this site? YES NO

If yes, describe all liquids received, their corresponding volumes and the disposal
methods employed such as injection, evaporation ponds, containers, codisposal, etc.
(Attach additional sheets if necessary.)
Liquid Gallons Disposal method

Were hazardous wastes in greater than household amounts ever accepted at this site?

YES NO

If yes, describe all hazardous wastes received and the corresponding volumes. (Attach
additional sheets if necessary.)
Hazardous Waste Volume



SURROUNDING LAND USE

Give the distance in miles (to the nearest 0.01 mile) to the nearest:
Occupied building Describe the Building and Use

Residential Area School

Hospital Park

Shopping Center Business

Public Thoroughfare

Provide an aerial photograph or topographic map showing the surrounding area within two
miles of the solid waste disposal site's perimeter. The photograph or map must identify
all land uses in the area and highlight areas of high population such as housing, schools,
restaurants, and shopping centers. For areas that are currently undeveloped, the proposed
land uses must be shown.

ADDITIONAL INFORMATION

Attach a copy of any waste discharge permits under which the site operated.

Please provide any comments or additional information which you feel will assist in
evaluating your site.

Are there any inhabited buildings within 2000 feet of the site perimeter? YES NO

If yes, give the building use, and its distance from the site perimeter:



Landfill Gas Report to APCO

Summary of Test Results (See attached Disposal site Report)

Disposal site description
Gas collection system
Area map
Surrounding land use

Current
Proposed

Monitoring System
Disposal site map
Well locations
Probe descriptions
Equipment descriptions
Analysis methods

Results
Ambient air
Gas characterization
Off site migration
Quality Assurance
Photographs

Remedial Action
Ordered
Results
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CHAPTER

An act to repeal and add Section 66796.54 of the
Government Code, and to repeal and add Section 41805.5
of the Health and Safety Code, relating to solid waste, and
declaring the urgency thereof, to take effect
immediately.

LEGISLATIVE COUNSEL'S DIGEST

AB 3374, Calderon. Solid waste: disposal sites: air
monitoring: water pollution reports.

(1) Existing law requires the State Water Resources
Control Board to submit annual reports on or before July
1, 1988, July 1, 1989, and July 1, 1990, on the extent and
effect on water quality of hazardous wastes in solid waste
disposal sites, with recommendations on needed actions
to protect water quality.

This bill would change the dates that the reports are
due from the board to January 1, 1989, January 1, 1990,
and January 1, 1991, respectively.

(2) Existing law requires solid waste disposal sites to
submit a solid waste assessment report to the board of the
air pollution control district or the air quality
management district by January 1, 1987. The district
board is required to examine the report and notify the
State Department of Health Services and the California
Waste Management Board if the district board
determines that hazardous waste is migrating into the air.
The State Air Resources Board is required to submit a
report to the Legislature on or before July 1 of 1988,1989,
and 1990, concerning hazardous waste in solid waste sites.

This bill would repeal those provisions and would
instead require the owner of a solid waste disposal site, as
defined, to submit a solid waste air quality assessment test
report, as specified, to the district on or before July 1,
1987. The bill would also require the owner of an inactive
solid waste disposal site, except as specified, to submit a
screening questionnaire to the district on or before
November 1, 1986, and to submit specified information
required by the district based upon an evaluation of the
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questionnaire by the district. The bill would require the
state board to develop guidelines for the test report and
evaluation of the screening questionnaire by February 1,
1987, and to develop the screening questionnaire by
October 1, 1986.

The bill would authorize a district to exempt a site from
these provisions and to reevaluate the status of a solid
waste disposal site and require the submission or revision
of a test report.

A district would be required to evaluate all test reports
for compliance with the state board's guidelines. The bill
would require the district to take appropriate remedial
action if the district determines, after evaluating the test
report and consultation with the department and the
California Waste Management Board, that the levels of
specified air contaminants, as defined, pose a health risk
or a threat to the environment.

The bill would delete the requirement that the state
board submit a report to the Legislature by July I, 1990.

(3) The bill would incorporate additional changes to
Section 66796.54 of the Government Code proposed by
AB 3088, if this bill and AB 3088 are both enacted and this
bill is enacted last.

(4) The California Constitution requires the state to
reimburse local agencies and school districts for certain
costs mandated by the state. Statutory provisions
establish procedures for making that reimbursement,
including the creation of a State Mandates Claims Fund
to pay the costs of mandates which do not exceed $50,000
statewide and other procedures for claims whose
statewide costs exceed $500,000.

This bill would impose a state-mandated local program
by requiring cities, counties, and districts which own a
solid waste disposal site or an inactive site to submit a
specified test report and by requiring air quality
management districts and air pollution control districts to
evaluate these reports and take specified actions.

The bill would provide that reimbursement shall be
made pursuant to those statutory procedures and, if the
statewide cost does not exceed $500,000, shall be payable
from the State Mandates Claims Fund, except that, for
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certain costs, the bill would provide that no
reimbursement is required for a specified reason.

(5) The bill would declare that it is to take effect
immediately as an urgency statute.

The people of the State of California do enact as follows:

SECTION 1. Section 66796.54 of the Government
Code is repealed.

SEC. 2. Section 66796.54 is added to the Government
Code, to read:

66796.54. (a) On or before January 1,1989, January 1,
1990, and January 1, 1991, the State Water Resources
Control Dourd shall submit a report to the Legislature
summarizing the extent of hazardous waste in solid waste
disposal sites and the potential effects these hazardous
wastes may have upon the quality of waters of the state,
and recommending actions needed to protect the quality
of water. Each report shall summarize the data from
those solid waste water quality assessment test reports
which have been submitted on or before January 1 of the
preceding year to California regional water quality
control boards pursuant to Section 13273 of the Water
Code, and shall evaluate the accuracy of the solid waste
water quality assessment tests conducted.

(b) On or before July 1,1988, and July 1,1989, the Slate
Air Resources Board shall submit a report to the
Legislature summarizing the extent of hazardous waste
in solid waste disposal sites and the potential effects these
hazardous wastes may have upon the ambient air quality
of the state, and recommending actions needed to
protect the quality of air. The reports submitted on July
1, 1988, and July I, 1989, shall summarize the data from
the solid waste air quality assessment test reports
submitted to air quality maintenance districts and air
pollution control districts on or before July 1, 1987, and
January 1, 1988, respectively, pursuant to Section 41805.5
of the Health and Safety Code, and shall evaluate the
accuracy of the solid waste assessment tests conducted.

. SEC. 3. Section 66796.54 is added to the Government
Code, to read:
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66796.54. (a) On or before January 1,1989, January 1,
1990, und January 1, 1991, the State Water Resources
Control Board shall submit a report to the Legislature
.summarizing the extent of hazardous waste in solid waste
disposal sites and the potential effects these hazardous
wastes may have upon the quality of waters of the state,
and recommending actions needed to protect the quality
of water. Each report shall summarize the data from
those solid waste water quality assessment test reports
which have been submitted during the preceding year to
California regional water quality control boards pursuant
to Section 13273 of the Water Code, and shall evaluate the
accuracy of the solid waste water quality assessment tests
conducted.

(b) On or before July 1,1988, and July 1,1989, the State
Air Resources Board shall submit a report to the
Legislature summarizing the extent of hazardous waste
in solid waste disposal sites and the potential effects these
hazardous wastes may have upon the ambient air quality
of the state, and recommending actions needed to
protect the quality of air. The reports submitted on July
1, 1988, and July 1, 1989, shall summarize the data from
the solid waste air quality assessment test reports
submitted to air quality maintenance districts und air
pollution control districts on or before July 1, 1987, and
January 1,1988, respectively, pursuant to Section 41805.5
of the Health and Safety Code, and shall evaluate the
accuracy of the solid waste assessment tests conducted.

SEC. 4. Section 41805.5 of the Health and Safety Code
is repealed.

SEC. 5. Section 41805.5 is added to the Health and
Safety Code, to read:

41805.5. (a) Except as provided in subdivisions (b)
and (c), the owner of a solid waste disposal site shall
submit to the district on or before July 1, 1987, a solid
waste air quality assessment test report that contains all
of the following:

(1) Test results to determine if there is any
underground landfill gas migration beyond the solid
waste disposal site's perimeter.

(2) Analyses for specified air contaminants in the
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ambient air adjacent to the solid waste disposal site to
determine the effect of the site on air quality.

(3) Chemical characterization test results to
determine the composition of gas streams immediately
above the solid waste disposal site, or immediately above
the solid waste disposal site and within the solid waste
disposal site, as appropriate, as determined by the
district.

(4) Any other information which the district board
may require, by emergency regulation.

The solid waste air quality assessment test report shall
be prepared in accordance with the guidelines developed
by the state board pursuant to subdivision (d).

(b) The owner of an inactive solid waste disposal site
shall complete and submit the screening questionnaire,
developed pursuant to subdivision (e), to the district on
or before November 1,1986, unless the owner is required
to submit a report containing the same information
specified in subdivision (a) pursuant to a federal, state, or
district order, or unless exempted pursuant to subdivision
(c). The district shall evaluate the submitted screening
questionnaires in accordance with the guidelines
developed pursuant to subdivision (e) and shall
determine whether the owner of the site be required to
submit all, or a portion of, the information required to be
reported in a solid waste air quality assessment test
report. The district shall notify the owner in writing on
or before January 1,1987, of the information identified in
subdivision (a) to be submitted for the site. After
receiving this notification, the owner of the inactive solid
waste disposal site shall submit a solid waste air quality
assessment test report containing the required
information on or before January 1, 1988, to the district.

(c) A district may exempt from subdivisions (a) and
(b) a solid waste disposal site or inactive solid waste
disposal site which has accepted or now contains only
inert and nondecomposablc solids. To receive an
exemption, the owner of the site shall submit, on or
before November 1,1986, a copy of all permits, all waste
discharge requirements pertinent to the site, and any
other ilatu necessary for the: district to determine

whether an exemption should be granted to the site.
(d) On or before February 1,1987, the state board, in

coordination with the districts, shall develop and publish
test guidelines for the solid waste air quality assessment
report specifying the air contaminants to be tested for
and identifying acceptable testing, analytical, and
reporting methods to be employed in completing the
report.

(c) On or before October 1, 1986, the state board, in
coordination with the districts, shall develop and publish
a screening questionnaire for inactive solid waste disposal
sites and guidelines for evaluating the questionnaire by
the districts pursuant to subdivision (b). The screening
questionnaire and guidelines shall require an inactive
solid waste disposal site to be evaluated based on the
nature and age of materials in the site, the quantity of
materials in the site, the size of the site, and other
appropriate factors. The guidelines for evaluating the
screening questionnaire shall require a district to weigh
heavily the proximity of the site to residences, schools,
and other sensitive areas, and to pay particular attention
to potential adverse impacts on facilities such as hospitals
and schools, and on residential areas, within one mile of
the site's perimeter.

(f) A district may reevaluate the status of a solid waste
disposal site, including sites exempted pursuant to
subdivision (c), and require the owner to submit or revise
a solid waste air quality assessment test report after
January 1,1987. The district shall give written notification
to the owner of the solid waste disposal site that a solid
waste air quality assessment test report is to be submitted,
or that the existing report is to be revised, and the date
by which the report is to be submitted.

(g) A district shall evaluate any solid waste air quality
assessment test reports submitted pursuant to
subdivisions (a), (b), and (f), and determine if the
report's testing, analytical and reporting methods comply
with the guidelines developed pursuant to subdivision
(d). If the district determines that the solid waste air
quality assessment test report complies with the
guidelines, it shall evaluate the data. If the district
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determines, after evaluation of the report and
consultation with the state department and the California
Waste Management Board, that levels of one or more
specified air contaminants pose a health risk to human
beings or a threat to the environment, the district shall
take appropriate remedial action.

(h) If a district determines that a solid waste air
quality assessment test report does not comply with the
guidelines developed pursuant to subdivision (d), the
district shall provide the owner of the site with a written
notice specifying the inadequacies of the report and shall
require the owner to correct the deficiencies and
resubmit the report by a date determined by the district.

(i) For the purpose of this section, the following
definitions apply:

(1) "Inactive solid waste disposal site" means a solid
waste disposal site which has not received any solid waste
for disposal after January 1, 1984.

(2) "Landfill gas" means any untreated, raw gas
derived through a natural process from the
decomposition of organic waste deposited in a solid waste
disposal site or from the evolution of volatile species in
the waste.

(3) "Perimeter" means the outer boundary of the
entire solid waste disposal site property.

(4) "Solid waste disposal site" means a place, location,
tract of land, area, or premises in use, or which has been
used, for the landfill disposal of solid waste, as defined in
Section 65719 of the Government Code, or hazardous
waste, as defined in Section 66714.8 of the Government
Code, or both.

(5) "Specified air contaminants" means substances
determined to be air contaminants by the state board in
coordination with the districts. The state board and the
districts shall consider determining the following
compounds to be air contaminants for purposes of this
paragraph: benzene, chloroethene, 1,2-dibromoethane,
1,2-dichloroethane benzyl chloride, chloroben/ene,
diclilorobenzenc, 1,1-dichloroethcne, dichloromcthane,
forpialdohyde, hydrogen sulfide, lelrachloroelhylene,
tctrarhloromethane, tnjurne, 1,1,1-lrichloroethane,
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trichloroethylene, trichloromethane, xylene, and any
other substance deemed appropriate by the state board
or a district.

SEC. 6. Section 3 of this bill incorporates changes to
Section 66796.54 of the Government Code proposed by
both this bill and AB 3088. It shall only become operative
if (1) both bills are enacted and become effective on or
before January 1, 1987, but this bill becomes operative
first, (2) this bill repeals and adds Section 66796.54 of the
Government Code and AB 3088 amends Section 66796.54
of the Government Code, and (3) this bill is enacted after
AB 3088, in which case Section 66796.54 of the
Government Code, as added by Section 2 of this bill, shall
remain operative only until the operative date of AB
3088, at which time Section 3 of this bill shall become
operative.

SEC. 7. Reimbursement to local agencies and school
districts for costs mandated by the state pursuant to this
act shall be made pursuant to Part 7 (commencing with
Section 17500) of Division 4 of Title 2 of the Government
Code and, if the statewide cost of the claim for
reimbursement does not exceed five hundred thousand
dollars ($500,000), shall be made from the State Mandates
Claims Fund, except that no reimbursement is required
by this act pursuant to Section 6 of Article XIII B of the
California Constitution for the cost of the program or
level of service mandated by this act that the local agency
or school district has the authority to levy service charges,
fees, or assessments sufficient to pay that cost.

SEC. 8. This act is an urgency statute necessary for
the immediate preservation of the public peace, health,
or safety within the meaning of Article IV of the
Constitution and shall go into immediate effect. The facts
constituting the necessity are:

In order to fully and fairly implement the provisions of
Chapter 1532 of the Statutes of 1984 relating to disposal
of hazardous waste, and to implement the reporting
requirements of this act, as quickly as possible, it is
necessary that this act take effect immediately.
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Summary of Test Results (See attached Disposal site Report)

Disposal site description
Gas collection system
Area map
Surrounding land use

Current
Proposed

Monitoring System
Disposal site map
Well locations
Probe descriptions
Equipment descriptions
Analysis methods

Results
Ambient air
Gas characterization
Off site migration
Quality Assurance
Photographs

Remedial Action
Ordered
Results



DISPOSAL SITE REPORT

Disposal site Name:

Location (Latitude and Longitude or UTM coordinates):

CPOPULATION

COMPOUND

Vinyl Chloride

Benzene

Ethylene Dibromide

Ethylene Dichloride

Methylene Chloride

Perchloroethylene

Carbon Tetrachloride

Methyl Chloroform

Trichloroethylene

Chloroform

Methane

Within 1 mile 1 to 2 miles 2 to 3 miles

Laboratory
Detection Limits,

ppb

AMBIENT AIR SAMPLING
Concentrations, ppb

UPWIND DOWNWIND
Site 1 Site 2 Site 1 Site 2

BACKGROUND
Background



COMPOUND

Vinyl Chloride

Benzene

Ethylene Dibromide

Ethylene Dichloride

Methylene Chloride

Perchloroethylene

Carbon Tetrachloride

Methyl Chloroform

Trichloroethylene

Chloroform

Methane

Comments

LANDFILL GAS TESTING
Concentrations, ppb
Sample Number

1 2 3
Lab

Detection Limits,
ppb
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CHAIN OF CUSTODY RECORD

REPORTING AGENCY:

STATION ADDRESS:

STATION NAME:

STATION OPERATOR:1

Relinquished By:1 I Received By:1

I

TDate/Time
I
I

Relinquished By:1 ] Received By:' I Date/Time
I

Received for Laboratory By:1 I Date/Time
I

Metnoa of Shipment:

TO BE COMPLETED BY LABORATORY

I SAMPLE NO.
I
I

I LABORATORY N O . |

DISPOSITION:

IMMEDIATE __
ANALYSIS I I STORAGE f~| REFRIGERATOR |~~|

FREEZER P"l
ID
ID"

SECURED
YES I""I
NO f|

* Print name after signature.

A1r Resources Board
Laboratory Services Section
1309 T Street
Sacramento, CA 95614


